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ELECTRIC 


aero-dynamic testing equipment 


Wind-tunnel Drives 


*EnGutsu Evecrric’ design and manu- The illustration shows a model of the world 
facture wind-tunnel drives, as well as famous * ENGLISH ELectric’ Canberra 
complete test plants for reciprocating twin jet bomber in the working section 
and turbine-type engines, superchargers, of a subsonic wind-tunnel powered by 


compressors and other engine auxiliaries. * ENGLISH ELECTRIC * equipment. 


The ENGLISH ELECTRIC Company Limited 
QUEENS HOUSE, KINGSWAY, LONDON, W.C.2 
Ptant Sales, Stafford 


Works: STAFFORD + PRESTON RUGBY BRADFORD LIVERPOOL 
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This is not a Chinese puzzle—merely a few of the 
thousands of different torsion springs and circlips 
Terry’s turn out in millions each year. Terry’s, nevertheless 
are very expert at certain kinds of puzzles — particularly 
those relating to springs and presswork. If you’ve a difficult 
one to solve, ask their research people to help. With nearly 
a century’s experience in the development of these 
precision parts, Terry’s are very much at home with 
the pioneer aspect of production. 


TERRY'S 


FOR SPRINGS AND PRESSWORK 


HERBERT TERRY & SONS LTD © REDDITCH © ENGLAND 
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used on the de Havilland Comet 


Powered by four de Havilland Ghost turbojets, the Comet’s 

cruising speed of nearly 500 m.p.h. makes it ideal for use on 

international express services. This high speed airliner is finished 
with high quality materials manufactured by Titanine. 


Apply for demonstration and particulars from 


TITANINE LIMITED 


COLINDALE - LONDON - N.W.9 
Telephone: Colindale 81/23 (6 lines). 


Factories Associated Companies 
LONDON SURREY SCOTLAND U.S.A. and HOLLAND 
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Aer Lingus colours for the Viscount... 


Aer Lingus is the latest airline to decide that its passengers 
should fly by Viscount. With a network of short and medium 
routes to serve, Aer Lingus will benefit from the Viscount’s 


— supremacy in speed and operating economy. Travellers 
—_ - between Ireland, Britain and the Continent will be able to 


enjoy the comfort and smoothness of flight that only the 
turboprop Viscount can offer. 


VICKERS-ARMSTRONGS LIMITED AIRCRAFT DIVISION WEYBRIDGE SURREY 
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THE DE HAVILLAND COMET... 


Although ground starting of the jet engines is the normal procedure, these batteries have been jpecially 
designed to start the Comet from inside the aircraft when required. On test recently a fully charged 
24 volt set of batteries gave six successive starts without any charge during the intervening 5-minute 
rest periods, An exceptional performance for a 60 ampere-hour battery weighing only 523 Ib. 


DAGENITE AIRCRAFT BATTERIES 


GROSVENOR GARDENS 
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Supreme flying qualities, versatility, 
robust construction, exceptional 
serviceability—all these contribute to 
the Balliol’s unchallenged fitness for 
the purpose for which it was designed. 


BOULTON AIRCRAFT 


WotvteRHAMPTON ENGLAND 
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aN INTERNATIONAL CIVIL AIR ORGANISATION 


THE RADIO OFFICER 


AND 


THE GROUND ENGINEER 


OF OVER 
TWENTY DIFFERENT 
NATIONALITIES 


AIR SERVICE TRAINING: LTD: HAMBLE TON 
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WESTLAND 


HELICOPTERS 


We le answer/| 


NEARLY HALF A MILLION FLYING HOURS SUPPORT WESTLAND'S HELICOPTER 
LEAD AS EUROPE’S LARGEST MANUFACTURERS OF ROTARY-WINGED AIRCRAFT 
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FLUSH LATCHES 


AND HINGES 
FOR AIRCRAFT 


Functional streamlining to eliminate 
external load conditions and speed up 
maintenance operations. 


HARTWELL provides the aircraft 
industry with Trigger-action Flush 
Latches for over 300 combinations of 
bolt and trigger offsets. A Latch is 
available for any door of any thickness 
to be latched in a frame of any 
thickness. No altering of panels and 
frames is necessary. 

For any size or shape inspection and 
access doors on upper or lower wing 
surfaces, nacelles, fuselage tail 
assembly and baggage compartments; 
fuse and junction boxes; radio 
compartments and electronic 
equipment panels, galley cabinet 
doors and drawers, interior cabin 
access doors, etc. 

Leading aircraft manufacturers specify 
HARTWELL Flush Latches and 
Hinges for every application 


For complete specifications, write 
for new, descriptive Flush Latch 


and Hinge Catalog 


} 


‘\HARTWELL 


AVIATION SUPPLY COMPANY 


9035 Venice Bovievard, 
los Angeles 34, California, U.S.A. 


For generations the homely canary has 
contributed to safety in the mines. In the air 
protection against fire is a more complex prob- 
lem... and no single organisation has contributed 
so much to its solution as Graviner. Today, 
whilst happily called into ‘use very rarely, 
Graviner systems, by their high degree of relia- 
bility, nevertheless play an important part in 
maintaining crew and passenger confidence. 
Continuous research into new and improved 
methods of fire detection and fire fighting 
ensures that new British aircraft now under con- 
struction will embody the highest degree of 
protection. 


Safely te the Are 
GRAVINER 


Airborne FIRE PROTECTION EQUIPMENT 


THE GRAVINER MANUFACTURING CO. LTD. 


POYLE MILL WORKS, COLNBROOK, BUCKS. 


Tel: Coinbrook 48 
GR2 
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ee FAIREY SYMBOL is the emblem of a Company 

which, in its thirty-five years’ growth, has | 
become a group with world-wide ramifications. In | 
Canada, Australia and Belgium companies linked to 
Hayes are operating, busy on manufacture, research, 

repair and specialised development. 

At home, Fairey engineers are probing the future of 

flight in its most advanced aspects. In parallel with 

the naval development which has always been their 

main preoccupation they are at work on the problems of 

trans-sonic and pilotless flight, electronic and power 

control, rotary wing development and new arms for Western 

defence. In all these fields great progress is being made 

and in all parts of this organisation there are careers waiting 


for young qualified men with an eye to the future. - 
They'll find a future in Fairey’s. 


THE FAIREY AVIATION CO. LTD - HAYES - MIDDLESEX 
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Faith in the Flying-boat 

HE fiying-boat picture is a sombre one indeed: a few weary Sunderlands ranging 

the seaways like ghostly Flying Dutchmen seeking relief from their years of toil, 

while Sandringhams and Solents—fewer still in number—meet with shabbier 
luck than the Ancient Mariner himself, attracting not one in three, but only one in 
thousands, of airline voyagers. As for the stately Princesses, fate has ruled that they 
should ply not as swift argosies bearing the magic bales of commerce, but as troopships 
in the scheme of Commonwealth Defence. And derelict in their shadows lies the last of 
three pioneer fighter-boats, the §.R./A.1, which proved that British brains and hands had 
lost none of their cunning in applying a new propulsive system. 

But through the prevailing gloom a rosy horizon is discerned far off, and the sorely- 
tried eyes of the faithful are directed towards it by two men—Ernest G. Stout, of Convair, 
and Henry Knowler, of Saunders-Roe. Mr. Stout’s paper, A Review of High-Speed 
Hydrodynamic Developments, was truly a milestone in aeronautical literature and was 
duly reviewed in Flight (October 26th, 1951). Now, in the present issue, we summarize 
Mr. Knowler’s Louis Blériot lecture, which was due to be delivered in Paris two days ago. 
Here many of the problems besetting the flying-boat designer are candidly set out and the 
proposed solutions expounded. By way of illustration are presented such delectable 
visions as a big Nomad-powered patrol boat and a ski-shod water-based fighter which 
really looks fit to throw the gauntlet to its rivals ashore. Then there are the pure-jet, 
medium-range Duchess, ultra-long-range transports, typified by the Princess, and 
powered with turboprops, and, finally, a glimpse of an atomic-powered flying ship of 
§00,000-600,000 Ib gross weight—a big aircraft, as Mr. Knowler says, to contemplate as 
a landplane, but as a flying-boat acceptable without query. 

To those who have the cause of the flying-boat at heart and who have followed its 
fortunes through the medium of these columns, Mr. Knowler’s matter-of-fact thesis 
(though it has a good salty tang about it, with its pitching, heaving and porpoising, chines, 
keels and buttock lines) will come as a new avowal of faith by a leader in a great British cause. 


Training For Craftsmanship 
URING recent years the aircraft industry, like many others, has come to know 
the youth who, discounting the value of a well-organized apprenticeship scheme, 
prefers to seek a job with little prospect of advancement but plenty of quick 
money. Now, we are glad to learn, there are signs of a change of outlook : more young 
men seem willing to learn a trade. 

Current discussions of manpower shortages in the defence industries consistently 
stress the need for skilled workers as against unskilled. A firm that in one month has 
200 men leave for jobs elsewhere, yet manages to recruit 300 others, appears to have 
no cause for complaint—until it is realized that perhaps 80 per cent of the 200 were men 
with years of service and goodwill in trades in which there were already shortages, while 
only some 10 per cent of the new intake have comparable experience. 

Rates of pay underly the majority of cases of men quitting otherwise satisfactory jobs ; 
housing difficulties, acute as they are, are a less frequent cause. The methods by which 
wage-rates are fixed can also bring injustices; men of outstanding skill, whose work has 
a valuable influence on a firm’s production efficiency, may find themselves rated at the 
lowest common denominator of their particular trade. They are hardly to be blamed if 
they respond to tempting offers from other employers—often small “mushroom” concerns 
in which they can make better money, and perhaps with less overtime. 

If and when such inequalities can be smoothed out, and with a return to less artificial 
conditions, the craftsman may once again take his rightful place in British industry; yet 
by that time there may be a dearth of younger skilled men to fill the jobs, and that is 
why we welcome the indications of a renewed interest in apprenticeship. Now, more 
than ever before, it is essential for schools, colleges and employers to encourage young 
men to appreciate quality of workmanship and the life-long value of skill in any trade 
or profession. 
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FOUR-LEGGED FREIGHT 


From Cargoes to “Cowgoes” 


HE ve merits of tunnels and bridges are of 

little interest to the aviation fraternity and the thought 

of thousands of cows pouring through a Channel Tunnel 
must be rather bewildering to any man. Yet the Channel 
“airbridge” carried such traffic from the second week in 
November, 1951, until early this year. 

In late October Silver City Airways received a contract to 
fly 1,800 head of cattle, en route from Ireland to Italy, across 
the 47-mile stretch of water between Lympne and Le 
Touquet, at a rate of about 300 per week. 

Britain’s trade mt with Eire means that about 80 

cent of the Emerald Isle’s cattle ex $s are sold to 
ritain at a favourable price, in exchange for releases of coal 
and other scarce materials. The remaining 20 per cent of 
edible Irish cattle are offered for sale to the highest bidders 
who this year have once more included rejuvtnated Italy. 
Although the 1951 Italian live-beef shipments were smaller 
than in previous years, the various shipping — ae 
arrange transportation from Eire to the land o 
looked to the air for a means of more efficient emneanen 
across the Channel. 

The recent system, therefore, was for the cows and bullocks 
to be shipped from Dublin to Liverpool and Birkenhead, 
railed to Westenhanger Station, near Lympne, put out to 

sture for a few hours, flown across to Le Touquet in 

ristol Freighters and finally railed to Italy and slaughtered. 

It is a little known fact among we laymen that a bullock, 
in transit and away from pasture, loses 14 per cent of its fat 
content every 24 hours. As the air trip saves the shippers 
more than a day in time and avoids a possible rough and 
weight-reducing sea crossing, it is calculated that on the 
original contract of 1,800 cattle some 30,000 to 40,000 Ib of 
beef has been saved for the purchasers. As almost all these 
beasts were destined for slaughter, this represents about 
£10,000 additional revenue on the Italian retail market. If 
we are conservative and say there is a meat saving of £3 to 
£4 per beast this, plus the boat fare, actually comes to more 


on the Channel. Air Ferry 


than the figure charged to the shippers by Silver City! 

On arrival at Westenhanger, one mile away from Lympne, 
the usual daily batches of 48 bullocks were treated to a few 
hours of Kentish pasture. Then, four at a time, they were 
taken to the airport by Thomas Diver's fleet of new Commer 
cattle-trucks and loaded aboard the waiting Bristol Freighters. 
The cattle were brought to the airport as aircraft capacity 
became available and were not kept waiting in their trucks 
on the tarmac. Two truck-loads of four bullocks made up 
the average aircraft-load of eight 11-cwt animals; but, quite 
often, eleven 8-cwt beasts were carried within the Freighter. 

The method of loading, which was s or by experi- 
enced men, was quite simple, as no form of ramp was 
required. The tailboard of the cattle-truck was lowered to 
meet the sill of the aircraft, protective side-boards were 
extended from the truck, and the animals, suitable encouraged 
by gentle words and brandishings from the capable cow- 
hands of Kent, were soon persuaded to transfer themselves 
from one vehicle to another. While the first cattle-truck was 
moving away, the second was already backing-up. 


Protection from Kicking 


A new type of aerial cattle-pen was delivered to Silver City 
for use in Operation Cow. Basically, it took the form of an 
oblong cage, constructed of metal tubes and canvas. This 
cage was speedily lashed inside the cargo hold and the 
animals stood athwartships, secured only by their halters to 
the tubular frame. This method proved to be entirely satis- 
factory and resulted in a very much quicker turn-round. 
Before the cage was introduced the —— was to protect the 
sides of the aircraft with padding and install individual 
tubular-metal hurdles between each beast. This method, 
although efficient, wasted much time. 

As the Bristol Freighter is not the quietest of aeroplanes, 
the reactions of cattle in the air were very interesting. The 
writer flew on the cow-lift many times and is convinced that 
the animals had absolutely no sensation of flying. In the 
first place they were unable to see out of their canvas- 
covered cage, and the whole effect must have seemed to them 
to be very much like a slow and lumbering passage through 
a very long and luxurious railway tunnel. At no time did the 
writer see any sign of nervousness in the air, nor did he hear 
a solitary moo amid the clouds. All the animals stood 
unbelievably still, perfectly balanced, and completely uncon- 
cerned throughout their flights. Always, however, there was 
a cow-marshal inside the hold ready to attend to his pas- 
sengers’ requirements. 

here was sometimes a slight reluctance to exchange the 
comfort of the Freighter for that of the French cattle-truck 
that was always on hand to meet each aircraft as it landed 
after its 20-minute flight from Lympne. 

While Silver City’s average shipments ran to about 300 a 
week and a Hight every 90 minutes or so, things were a little 
less “average” in practice. A spate of bad fogs, torrential 
rains, and hold-ups on the railways resulted in a series of 
special efforts and slack days. In spite of these things, the 
overall plan was not disjointed, and on some days as many 
as 80 bullocks crossed the Channel in the Freighters. 

Operation Cow proved a useful experience for Silver City. 
It meant that although the type of cargo underwent a radical 
change, the company was able to operate the same Lympne 
to Le Touquet air bridge all the year round at a high 
frequency. This was the first year that there had been 
heavy winter traffic, and the obvious result has been to make 
the overall running cost of the fleet of Freighters. and of the 
car ferry, very much cheaper. J. S. W. 


A beast walks calmly into the Freighter over the bridge formed by the 
lorry tailboard. Canvas hurdles protect the fuselage walls from hooves. 
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CATTLE FERRY: The more orthodox method of loading cattle by gong-plank, which Silver City Airways have now rejected in favour of entry 
over the lorry tailboard. The right-hand photograph shows the head-to-tail “‘sardine’' arrangement of stowing the cattle (see opposite page). 
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Flying-boats at Westminster 


E recent Brancker Memorial Lecture by Air Chief Marshal 
Sir Frederick Bowhill was the subject of a Commons question 
of March sth. Mr. G. P. Stevens asked the Minister of Transport 
and Civil Aviation if his attention had been called to the lecture, 
which deplored the declining use of flying-boats, and if he would 
make a statement on the future use of flying-boats in this country. 
Replying, Mr. J. S. Maclay, said that the Airways Corporations’ 
future plans were based wholly on landplane operations, but two 
private companies registered in this country had acquired some 
of the flying-boats formerly operated by B.O.A.C. In answer to 
a further question, he added that there were some decisions made 
in respect of fiying-boats in the days of the former Government 
and that he was examining these decisions very carefully indeed 
because it was open to argument whether they were right. 
Helicopters also received some attention. Mr. Beswick said that 
for both military and civil purposes helicopters tended to be the 
machines of the future: would the Minister see whether he could 
arrange with the Air Ministry for more research into these matters 
and for the development to be speeded up? Mr. Maclay replied 
that a lot of work was proceeding on helicopters, adding “we are 
all most anxious to see them develop as quickly as possible.” 
In answer to a question, Mr. Ward, Under-Secretary of State 
for Air, said he did not consider the television mast now being 
erected at Wenvoe (Glamorganshire) was dangerous to aircraft. 


Neat Power Unit for France’s Trainers 


The Société des Moteurs Potez, who are reported to have received large 
orders for engines for trainers, have recently undertaken the re-equip- 
ment of a large section of the Lorraine factory at Argenteuil. One of the 
first Potez units to be put into production there will be the type 6.D-O0A 
six-in-line, seen above. Principal data: take-off output, 240h.p. at 
2,530 r.p.m.; normal output (s./.) 230h.p. at 2,500 r.p.m.; bore, 
4.875in; stroke, 4.73in; overall length, 62in; max. height, 27in; width, 
20in; dry weight, 485 Ib. 
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President Truman’s Defence Budget 


ROVIDING an illuminating comparison wi th corresponding 
British figures (quoted in Flight last week), — following 
extracts from the budget now before Congress show tions 
generally similar to those of 1951-2; the most i t increase 
is for guided missiles. 
1 1952- 

U.S. Am Forcs:— = 

Aircraft procurement 7 .5348,949,001 10,706, 348,000 

Guided missiles ... 130,887,287 300,000,000 

Industrial mobilization ... 16,279,274 3,766,000 

Aircraft research ... 74,227,000 74,071,200 

Missile research 116,0§2,000 110,381,000 
U.S. Navy:— 

P 3,851,406,507 3,323,880,000 
Ordnance for new aircraft $1,079,000 37,397,000 
Guided missiles and drones 33,852,000 152, OO 
Technical training 10,938,000 6,454,000 
Aircraft modernization 29,203,000 18,368,000 

U.S. Arnmy:— 
Aircraft procurement ous rae 60,946,000 36,657,000 
P.P.S. te U.S. ef S. 
ed Parli 


ME. ANTHONY BARBER, who has been appoint 

mentary Private Secretary to the new Under-Secretary of 
State for Air (Mr. George Ward), is M.P. for Doncaster. Seconded 
to the R.A.F. from the Army in 1940, he served as a pilot, and on 
special duties with Coastal Command, with the rank of fii 
lieutenant. Then in 1942, he was taken prisoner, and the notable 
part which he played in the escapes from Stalag Luft III earned 
him a mention in despatches. 

Like many other P.O.W.s, F L. Barber devoted part of his time 
in captivity (most of the remainder was spent in planning escapes) 
to studying for a peace-time career, in this case the law. Repatri- 
ated, and released from the R.A.F. in 1945, he took an honours 
degree at Oriel College, Oxford, in politics, economics and philo- 
sophy, and was called to the Bar in 1948. He won his Doncaster 
seat in a straight fight with the Labour candidate at the last election. 


Doubts about Deltas 


N an article “Wing Shape of Sng Future”, published in the 

Australian journal Aircraft, Mr. H. K. Millicer, Dipl.Ing., 
M.Sc., A.F.R.Ae.S., who is aerodynamic design engineer in 
charge of the Aerodynamic and Initial Projects Office at the 
Government Aircraft Factories, Australia, says that “essentially 
the delta wing is only a high-speed (M«-1.2 to 1.4) short-range 
proposition.” 

Among the disadvantages of the delta wing Mr. Millicer lists 
the need for a great deal of engine thrust to maintain a reasonably 
flat approach angle, remarking that this feature precludes any 
engine-off landing at low speeds. There is nothing, he says, that 
could be done to improve the bad features at the present stage of 
aerodynamic development unless one returns again to external 
surfaces such as large fins, high-mounted tailplanes, boundary- 
layer fences, wing-tip slots, or boundary-layer suction equipment. 
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The lane again becomes a familiar Christmas tree, but, even 
«©, it is far more difficult to fly at low speeds than an orthodox 
aircraft, 

“No amount of wing thinness or sweep back a to delay 
the compressibility drag rise much beyond the Mach number of 
0.87," says Mr. Millicer. “It seems that we shall have to be con- 
tent with cruising at Mach numbers of 0.9 to 0.93 for medium or 
long-range aircraft for the next ten years or so. Therefore it 
appears to me that the delta wing configuration is unnecessary. 

1 am firmly convinced that in the next two or three years we shall 
see a turn away from sweptback wings to very thin wings with 
either slight or no sweepback at all.”’ 

Summing up, Mr. Millicer says : ‘““The delta wing emerges as a 
purely supersonic, short range aircraft with very short endurance. 
Due to its stability troubles near the stall it is very ‘touchy’ to 
handle, difficult to land, dangerous to stall. It should be satis- 
factory for short-range pilotiess missiles or even for short-range 
manned fighters. But it does not look promising as an economic 
proposition for a medium- or long-range subsonic transport, 
bomber or even fighter.” 


Improved Leduc Ramjet 


Tt fourth Leduc prototype, designated Leduc 021, is now 
nearing completion at Argentucil and is likely to fly this year. 
A Turboméca Marbore turbojet at cach wing-tip should give the 
O21 a great advantage over its predecessors in that it will be able 
to make an unassisted take-off from the ground; the earlier 
prototypes have been air-launched. 

A centre-line undercarriage is to be used, with wing-tip skids. 
It is stated that two 20 mm cannon will be fitted, while estimated 
performance figures-——presumably for the ramjet assisted by both 
turbojets—include a time of under two minutes for the climb to 
32,800ft, and a duration of 1§ minutes at 49,200ft. 


French Turboprop Progress 


For the past four years the S.N.E.C.M.A. have been ois 
a medium-power, axial-flow turboprop, the TB-1000 which 
was described in Flight, May t2ath, 1949, page $55. Now comes the 
TB-1000-A, in which the output has been raised from some 1,400 
to 2,000 equivalent b.h.p. No details of the modifications are 
available, but they have not, apparently, affected the major 
rotating assembly or the overall weight. 

At Villaroche on January 14th the first TB-1000-A unit was 
put through a brief maximum-power test, during which a total 
equivalent b.h.p. in excess of 2,000 was recorded; the next day, 
the same engine completed a 15-hour test at maximum continuous 
power. 


Lancasters for the Record 


OMMENTING on a recent Air Ministry news release con- 

cerning the tenth anniversary of the first Lancaster operation 
—a minelaying sortie on the night of March 3rd, 1942—A. V. 
Roe and Co., Ltd., remark that readers may be interested to sce a 
production analysis of the 7,366 Lancasters which were built 
7,366, apparently, is an accurate figure—7,333 was quoted in the 
anniversary story). ‘The following, then, are the delivery totals, as 
given to A, V. Roe by the Ministry of Aircraft Production in 
November, 1945 


Maker Mk No. — 

A. V. Roe (Manchester and Yeadon ! 
Armstrong Whitworth (Coventry) 
» ‘ 3 110 
Vickers-Armstrongs (Castle Bromwich and Chester) 1 300 
Metropolitan-Vickers (Manchester 1 944 
Austin Motor Co. (Birmingham) 
Victory Aircraft (Canada) _— 422 


Tora. 7,366 
Australian Acceleration 


Te Australian Department of Supply has placed a contract 
with the Fairey Clyde Aviation Co. (Pty.), Ltd., for a number 
of test rockets for use at Woomera; the company has also been 
asked to develop a number of rocket types supplied from the 
United Kingdom. Electrically welded, precision steel tube will 
probably be used for the motors, British Tube Mills Pry., Ltd., of 
Adelaide, having been asked to guarantee a continuous supply. 
The Armstrong Siddeley Viper expendable turbojet used in 
the Australian pilotiess aircraft is reported to have a service life 
greatly in excess of requirements and is, therefore, to be suitably 


H.R.H. THE DUKE OF EDINBURGH made an extensive tour of the Royal 
Aircraft Establishment, Farnborough, on Thursday of last week. He is 
seen here with (left) Mr. Duncan Sandys, M.P., the Minister of 

and Prof. A, A. Hall, who was recently appointed Director of the R.A. 


modified—the reverse of usual practice! The aircraft, which has 
been given the name Jindivik, was designed by Mr. lan Fleming 
with Mr. le Cheminant as technical director. Prot have 
been built at the Commonwealth Aircraft Corporation factory at 
Port Melbourne ; production models will be produced by Chrysler 
(Australia), Ltd., Finsbury, South Australia. 

At least two examples of the aircraft have made successful 
trial flights, according to reports, and another destined for 
Woomera Range is featured in the Pathé newsreel generally 
released this week. This one bears the numbers B.4 on the nose 
and A.g2 4 on the tail. A brief description of the Jindivik in the 
January 25th issue of Flight included i illustrations of B.1. The 
span of the square-cut wings is less than 2oft and the length is 
22ft. It may be controlled from the ground or from another 
attendant ai 


La Bell France 


HE French national S.N.C.A.N. have purchased a 
for the of the Bell 47D-1 
Powered by the 200-h.p. Franklin flat-six engine, the type will be 

mass-produced to meet both civil and military requirements. 


Thunderjets for Italy 


Tr latest European air force to receive Republic F-84 Thunder- 
jet fighter bombers from America, under the mutual defence 
assistance programme, is Italy. The first batch arrived at Brindisi 
on March 8th. It is presumed that these machines are F-84Es, 
powered with the Allison J-35 turbojet. 


Easier Logistics 


HE Chief of Meg tome of the U.S. Department of the 

Army, Maj.-Gen. Heileman, recently described the impact of 
the helicopter on military transportation as ‘‘all but impossible to 
over-estimate.” 

The U.S. Army, he said, were regarding the helicopter as an 
improvement on the traditional ground-transport methods, rather 
than as the introduction of a modified aeroplane. Use of the 
helicopter would aid military transportation more than did the 
first motor vehicles. 


Transparent Metal 


AMETHOD of coating glass with a thin, transparent, electri- 
cally conducting film has been developed at the National 
Physical Laboratory, Teddington, and is now being patented. The 
layer is of a metallic oxide. Not all metals can produce transparent 
oxide films; tin is a notable example of one which does, and is 
readily available, although expensive. 

The tin is deposited, as the element, on the glass by normal 
industrial methods which give very even distribution. The glass 
is then heated to near the softening-point and cooled; this oxidizes 
the tin and renders it transparent. Finally, the film is washed in 
water and dried; this increases its electrical conductivity. The 
oxide film is then hard, and inseparable from the glass on which 
it is deposited; it is also resistant to chemical attack. 

Visibility reduction is negligible—for all practical purposes— 
while the resistance to current is about 1,000 ohms across opposite 
faces of any square area. Electrical heating can thus be used at a 
sufficient current density to prevent the accretion of ice or snow, 
or to arrest interior misting due to condensation. 
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this interview. 


AST Sunday afternoon in London was more depressing 
than usual; but we walked into a Piccadilly hotel, shook 
hands with a dark-visaged young major in U.S.A.F. 

blue, and were soon up-along with him in a Sabre over the 
Korean battlefront. At least, one could easily imagine so once 
he had lit his cigar and got to talking. And without appearing 
in any sense what we “‘Britishers’’ would term a line-shooter, 
the major is a good talker; which is fortunate for him, for, 
on the invitation of the Chief of Air Staff, he has been ad- 
dressing R.A.F pilots and staff officers on the gentle art of 
Mig-mauling (see page 309). The name: Major James A. 
Jabara; principal decorations, Distinguished Flying Cross 
(three times) and Distinguished Service Cross (twice); 

“158. 

The first conversational pawn was deftly moved into the square 
marked Mig versus Sabre, and the major followed us as closely as 
if we had been wearing North Korean markings (a red star with 
an inner red circle and outer blue circle, as he explained for our 
edification). The Mig-15 intercepter—for it was designed 
as that—is, in his opinion, faster above 35,000ft than the F-86. 
and E. (Perhaps the critical level is 33,000, perhaps 36,000; too 
little is yet known for precision on this point.) But the difference 
does not appear great—five or six knots at 35,000ft or so, building 
up as height increases to 50,000ft. And lest there should be any 
doubt concerning the last figure, Major Jabara assured us that 
both the American and the Russian machine can attain it, though 
at levels of this order it is impossible to pull more than one or two 

in manceuvring. Below 35,000ft the Sabre has it all over the 
Mig in level speed and manceuvrability; and it can go firmly on 
record that Major Jabara does not consider the Mig to be ca 
of supersonic speed. As for range and diving speed, the Sabre is 
superior regardless of height. 

On the subject of speed the major maintained that a much slower 
aircraft—even a Vampire—might dag a Mig if one were “‘bounced”’ 
as it might well be, while flying at cruising thrust; and for most of 
its time at altitude (35-49 minutes without drop tanks) the Mig is 
probably using about 90 per cent power. Two or three minutes 
are required to work up to top speed and this sluggishness to accel- 
erate is one of the reasons why the slower Thunderjets have had 
more victories than defeats—a second, of course, being their use 
of the excellent American radar gun-sight, whereas the Migs 
probably have some outmoded type of gyro-sight. The secret of 
the radar sight is that the range of the target is automatically fed 
into a computor so that the Sabre pilot literally has the measure 
of his target at all times. The major recalled somewhat ruefully 
that the Communists had captured one of these radar sights as 
long ago as December, 1950, when the first F-84E landed in their 
lines. 

And as in estimation of firing range, so is the Sabre superior in 

in terms of miles and endurance in hours. It could, in fact, 
fly to the Yalu hunting-ground from its base 250 miles or so away 
and return even without recourse to drop-tanks, though it would 
have only five minutes’ combat-time remaining. Naturally, the 
general practice is to take the extra fuel along. As is well known, 
the Sabre has an exceptionally high performance even with the 
wing tanks in place (the major’s Machmeter was indicating 0.95 
in a wing-tanked Sabre during his last combat); but inevitably they 
detract from speed and manceuvrability. Their value in Korea is 
that they allow an easy 25-30 min sweep-and-combat in the Yalu 


area. 

This matter of range brought Major Jabara round to the make- 
up of the Sabre as a fighting aircraft. Like the Mig, it is an inter- 
cepter; but not only is it much superior in range, and is thus 
suitable for escort and penetration work, but it is heavier built, 
and, in his view, structurally sounder. As for its armament of six 
0.sin guns, he openly confessed that he would trade them for four 
20 mms, which combination, he said, would be fitted on all new 
U.S.A.F. fighters. But he would never exchange his “sos’’ for 
the 1 x 37 mm plus 2 x 23 mm formula of the Mig. 


WE MEET A MAJOR 


—for a Chat about Migs, Sabres and Chinese Polishing 


F., the subject of 


He had something especially interesting to say about this 
Russian armament—that the 37 mm shells appear to be fused to 
explode at a set range (1,200ft or so), so that there is little danger 
from this particular gun if one is ahead of or behind this point. 

gun can often be seen puffing smoke as it fires at its slow 


rate. 

If the Sabre can get in a good burst in the engine cockpit region 
it means exit for the Mig-man, either on ethereal wings or in his 
ejector seat; and notwithstanding “informed opinion” to the con- 
trary, the Mig does have an ejector seat, which the occupant is often 
only too eager to resort to at an awkward moment—even if his 
Mig should fall into a spin, for instance, while ample room remains 
for recovery. Multi 50-calibre hits on a Mig wing (which carries 
no fuel) can give very disappointing results indeed, and then the 
need of cannon is particularly apparent. 

Since Major Jabara left Korea last May the tactics and discipline 
of the Communist pilots have discernibly improved. Formerly, 
after breaking formation, a number of them seemed to lack initia- 
tive, V.H.F. instructions (in Russian, averred the major) not- 
withstanding. The leaders are now very good indeed. 

In the early combats the Migs flew in what he described as a 
Luftwaffe gaggle, but now they are using the finger-four combat 
formation, as do the Americans themselvcs, and some very good 
teamwork has lately been observed on the part of Migs thus 
arrayed. The business in hand is too fast and furious for individu- 
alists : teamwork does the trick. 

The U.S.A.F. medium bombers having denied the Migs the 
use of airfields in North Korea, the Communist fighters are 

ting from two fields north of the Yalu. From these they are 
often to be seen taking off and landing and appear to behave much 
as an F-86. On one of the fields—Antung—there are two excellent 
runways, upon one of which Migs are often to be seen ranged ready 
to scramble from either end of the second. There are dispersal 
pens, but, said the major, “they don’t disperse too much.” 


Making Tracks 

He had some observations on the subject of contrails, which 
can, of course, be a benefit or a handicap. Often during activity 
in the Yalu area the Communists, with their radar, are well aware 
of the presence of Sabre formations; but, unless the Migs are at 
contrail height, the Sabres may be unaware of their location. The 
critical height, of course, varies with tem ture. Usually around 

2,000ft, it may be as low as 27,000, and on occasions it has even 
necessary to ascend to 40,000 or even 46,000ft to get above it. 

When we had thrashed out the Mig Sabre business as well as 
we could without kicking over the traces of security, we turned to 
more general considerations of the Korean conflict. About 80 per 
cent of the United Nations air effort, the major reminded us, is 
now deployed to tactical ends for the direct or indirect support of 
ground forces. In this, strong opposition is met from 20 mm and 
40 mm flak, some of it radar-controlled, and losses have been rela- 
tively heavy. Nor have the B-29s been having things all their own 
way, and daylight operations have been very seriously curtailed. 

Enemy bomber action has been slight since November, when 
eleven Tu-2s and four of their Mig escort were slaughtered in five 
minutes. There is a big reserve force of Tupolevs and other air- 
craft in the Mukden area. Much of the enemy’s slight bombing 
effort has been made by Po-2s (Tiger Moth equivalent) using hand 
grenades and mortar shells. No ground-strafing Yaks have been 
seen since last April. The night-flying B-29s are now mecting 
with opposition in the form of twin-jet night-fighters, but these 
do not seem to be very aggressive at present—in fact one at least 
has joined formation with a Superfortress. 

We have already noted Major Jabara’s assurance that all new 
U.S.A.F. fighters (by which we inferred single-seaters) will have 
four 20-mm guns. It was perhaps too much to hope that he 
might have told us something of the improved Sabre—the more 

ly swept F-100; but though he admitted he had seen the 
-up, he would say nothing except that it is going to be a very 
good fighter indeed, and quite a large one. 

The major concluded the session by giving us a recognition 
wrinkle which will interest the spotters, for it concerns the Mig-15 
itself. Insignia are as we have already described. The nose is 
painted bright red and the finish is brilliant silver—“like a shiny 
dollar” —so waxed and polished that the major estimates that about 
400 Chinese_are kept busy polishing each Mig... H.F.K. 
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SHAKESPEARE IN 
NICE British European 


Airways Elizebethan 
AMA. “William 
Shokespeore”’ ot Nice 


Airport on March Sth 
during @ two-day prov- 
ing and demonstration 
flight from London to 
Geneva, Sion, Milan, 
Pise and Nice. The air- 
croft did not make o 
handing ot Pisa. 


HERE anno THERE 


The King’s Cup—Still 

THE title of the King’s Cup Air Race is 
to remain unchanged. The R Aero 
Club has been informed that “it is Her 
Majesty's desire that the race should con- 
tinue to be called by that name and that 
the challenge cup presented by His Late 
Majest should continue to be competed 
for,.”” The contest is to be one of the — 
forming the 1952 National Air 
Newcastle-upon-Tyne on July rith-1 


Willi in Spain 

THE former German aircraft designer 
Willi Messerschmitt is reported to be 
working for the Hispano-Suiza company 
in Madrid. He is said to have had a num- 
ber of talks with heads of the firm and to 
have received a total of 3,000,000 pesetas 
(£100,000) as back-payments of salary. 


Nautical Ornithology 

“I SUPPOSE there is no chance of chang- 
ing the name of the G.R.17 from Gannet 
to something else ; I have always disliked 
that name, On the lower deck, ‘Gannet’ 
has always meant someone greedy and 
noisesome who cats up someone else's 
food the whole time has no graces at 
all. This is not a good name with which 
to christen one of our latest aircraft.”— 
Mr. James Callaghan (Cardiff South-East), 
during last week's debate on the Navy 
Estimates. 


Australian Avons 
LAST Monday, March t1th, Sir John 
Black, Managing Director of the Standard 
Motor Co., was due to meet the Australian 
Minister for Defence Production, Mr. 
Eric Harrison; their discussions, it was 
—_ would chiefly be concerned with the 
production of the Rolls-Royce 
hon in Australia. 


Mig v. Sabre Again 

WHILE deadlock continued round the 
Korean conference-table, the air war last 
week flared up again. On March sth, 28 
Sabres surprised a formation of 70 Mig-15s 
crossing the Yalu river from Manchuria, 
with a reported result of 5-0 in the 
U.S.A.P’s favour. Next day, in a fight 
which ranged as far south as Pyongyang, 
six Sabres destroyed one of a formation of 
22 Mig-15s, without loss to themselves. 


Confident Homecoming 
WHEN the expedition ship Norse/ arrived 
recently in the Canary Islands after three 
tn in the Antarctic, she unloaded her two 
b a (Gipsy Major engined) spotting 
. They were then taken to Gando 
with four 
flown 


passengers, 
back to Stockholm by their pilots, seen in 
the picture below, 


FUEL CONTAINERS (left) of synthetic rubber are being tested 
ing five gallons, they have been dropped from aircraft at 2, 


CANARIES TO STOCKHOLM: Capt. Reinhold von Essen (right) chief pilot on the “‘Nor- 
sel’ expedition, second pilot Olof Wijkmann, and one of the two Safirs (see above). 


U.S. Aircraft in Indo-China 


HANDING over the tenth consignment of 
Douglas B-26 Invaders to the French Air 
Force in Saigon last week, the head of the 
U.S. Military Assistance Advisory Group, 
Brig.~Gen. Brink, is quoted as that 
French striking power in the area been 
trebled by American-supplied aircraft. 
The machines have been flown 12,500 
miles round the North Pacific Ocean area 
during delivery. 


The Press-on Spirit 


AFTER an adventurous flight from 
London in a Proctor V, G-AIEV, Mr. 
. H. H. Laxton has arrived in Sydney, 
Australia. On November 17th, whi 
landing on the little Indonesian island of 
Soemba, he damaged his undercarriage 
He spent 17 days living on native food, 
then to contact the Dutch 
authorities radio and asked them to 
send a ship. The aircraft was man- 
handled seven miles through the bush, 
taken on board, and ferried to Jakarta, 
where, with the help of a native ter, 
the three weeks in effecting 
hen completed his 10,726- 
The Proctor had 
id on November Ist in company 
with a Gemini, and h aircraft—which 
Ltd.—teached Singapore (the Gemini’s 


the U.S. Army. Hold- 
without bursting. 
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HERE AND THERE... 


the Proctor was destined for delivery to 
Airways at Muttaburra. 


| on td p.m. at the Institution of Civil 
Stainless-steel Nacelles 

FUTURE production Lockheed P2V-5 
are to have engine nacelles made 
entirely of stainless steel. The new nacelle 
is stated to be both stronger and lighter 


than the original light-alloy pattern, while 
increased fire-resistance should be a further 


Zz 


assembly (Solar Aircraft, San Diego), has 
raised a number of problems in forming. 


Two Electrical Exhibitions 

THE annual private exhibition arranged 
the Radio and Electronic Component 
wfacturers Federation will take place 


Wut, from April 7th to 9th. An electrical 

engineers’ exhibition is a organized by 

the Association of Supervising Electrical 

and will be hel held at the New 

of the Royal Horticultural Society, 
London, on March 28th and 29th. 


Anson Accident Inquest 
AT the resumed inquest at Petersfield, 
Hants, on the four occupants of the M.C.A. 
Anson which crashed on January 4th, 
verdicts of accidental death were returned. 
After evidence had been given by the sales 
manager of Helliwells, Ltd., who had 
carried out the maintenance on the Anson 
at Stansted, the Coroner said that there 
was no suggestion that the aircraft had not 
been ly maintained, or that a 
A. A. Betts was not a competent pilot. 
jury added to their verdict a rider suggest- 
ing that “parachutes be carried in civil 
» at least when they were on test.” 
Anson had been carrying out evalua- 
tion trials of the Decca Flight Log.) 


SHARPER CUTLASS: The latest—F7U-3—version of the Chance-Vought Cutlass deck-lending tail- 
less fighter of the U.S. Navy has a re-designed nose and cockpit enclosure, seen here to advantage. 
Armament is heavier than on former, lower-powered, variants and it would appear that the guns 


are now housed in the enlarged jet nacelles. Note the length of the 


nosewheel strut. 


IN BRIEF 


Te new £8 million “cat cracker” 
Stanlow refinery (Cheshire) is now in 


one million tons a year. Its completion 
marks the final stage in Shell’s £30 million 
U.K. refinery 
Rollason Lid., of Croydon 
Airport, have appointed W/C. C. E. 
Payne, of 47 Queen Street, Melbourne, as 
their for the of 
Australia. C. Payne and Mr. D. B. 


Australia is 
announced 
here. 


Bennett, director of W. A. Rollason, Ltd.. 
commanded a Baltimore and Beaufighter 
squadron respectively in the Western 
Desert, and were re-united by an article 
and photograph in the aviation Press. 


Yachting enthusiasts are reminded that 
the current (March) issue of Yachting 
World is the annual Fitting-out Number, 
a tly enlarged issue with useful 

vice to those about to Bosting for their 
season’s sailing or motor- 

* 

Mr. F. G. W. King, technical director 
at the Dunlop Research Centre, Birming- 
ham, arrived in Calcutta recently to advise 
on technical, research and management 

uestions at the company’s 142-acre factory 


t . Aircraft tyres are now among its 
many products. 
The Sperry G Co, of Canada 


has announced that it is building an aircraft 

instrument plant in Montreal for the 

bette see The works will have an 

85,000 sq ft and will 
about 600 

4 is likely to begin next 


* 


Mr. H. T. Parker recently began a 
round-the-world trip on behalf of the 
Plessey group. He sailed in R.M.S. 
Oronsay, and expects to arrive in Australia 
on March 24th. He will be carrying out a 
detailed marketing survey of Australia and 
New Zealand and meeting agents in those 
territories ; then he will fly back via Canada 
and the U.S.A. 


Toitial 


CARRIED IN CASE: During the past few years the American Helicopter Co. has produced a succession of very small experimental machines, mostly 
powered by pulsejets on the rotor-blade tips. Their latest, seen here, is the XH-26, which looks less rudimentary than the usual run of such minio- 
tures. Weighing under 300 Ib, it is said to be collapsible into a Sft by Sft by 14ft container which could be dropped by transport aircraft. 
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: destination) without incident. As we 
: recorded at the time of their departure. 
He 
R.Ae.S. Lecture Amendments 
: THE lecture which was to have been given a Cae 
before the Royal Acronautical Society on igi 
was to have been Mr. J. D. Hayhurst, 
A Study of Airport Noise. A further 
“main” lecture has now been added to the 
B.A., A.F.R.Ac.S., will speak on Terminal 
; 
advantage ea, 
| 
| 
Payne, whose 
new post in 
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THE HIGHER THE FEWER 


Some Thoughts on Airline Safety-heights over Hilly Terrain 


By J. C. NEILAN 


T is somewhat alarming to see that some operators of air 
services accept one thousand feet as ample margin of 
safety for flying over mountainous country. There was a 

time when this view was probably justified by lack of evidence 
to the contrary, and because the nature of the flying was 
what would now be called “special V.F.R.” or “contact 
flying.” 

The modern traffic-control systems, insisting upon I.F.R. 
flying at rigidly controlled heights, from which it is frequently 
next to impossible to get clearance to ascend or descend in 
order to avoid unexpected icing conditions or turbulence, 
make it all the more important that the term “safety height” 
should mean exactly that—a height which is safe. 

The history book of aviation has been blotted on almost 
every page with a succession of aircraft which have, 
usually in bad weather, collided with hills, the wreckage 
nearly always being found within a hundred feet or so of the 
top of the hill, 

In these days the reason is rarely that the pilot, lost, has 
sneaked down to get below cloud and have a look. Airliners 
disappear only minutes after routine messages indicate that 
all is going according to plan. Climbing parties later find the 
remains near the top of, usually, the highest local peak. 

The regularity with which these wrec<s occur spoils the 
safety record of almost every operator, and proves that man 
has not yet completely conquered the air. The strength of 
a chain is the strength of its weakest link, and I suggest that 
in this case the weak link is the inability of the modern (or 
more frequently the obsolescent) aeroplane to climb in ad- 
verse conditions, such as with slight icing or with partial 
power failure, faster than the down-currents which frequently 
occur in strong winds in hilly country. If that excess power 
required for rapid climbing is absent, the only alternative 
should be to fly higher, so that the loss of height experienced 
cannot bring the aircraft to a dangerously low altitude. 

At this stage I can imagine many readers putting down 
this article and saying to themselves—‘‘Another of these 
gliding enthusiasts harping about his beloved up-currents 
and down-currents. From what I’ve read about them their 
currents are so small that they have the greatest difficulty in 
staying in them, even in their super-sailplanes designed 
specially for the purpose. Aeroplanes flash through them in 
a matter of seconds, and are rarely affected by more than two 
or three hundred feet.’’ True! But not the whole truth. A 
little more reading about gliding would reveal that rates of 
ascent and descent exceeding 2,000 ft/min for several minutes 
have been encountered by many of these sportsmen when 
investigating wave conditions. 

In many of these crashes on which evidence has been 
obtainable it has been apparent that there was little or no 
warning of impending disaster. This is just exactly what 
a gliding enthusiast would expect. Orographic and wave lift 
is strictly localized to the near vicinity of the hill causing it, 
though it might extend down-wind for some miles in the 
form of a series of lee waves. The thing to remember is that 
what goes up must also come down, and that, where a hill 
causes a strong up-current, there will also be a strong down- 
current nearby. In strong winds over hilly ground one can 
expect turbulence, often severe at low levels, but it is often 
confined to those levels by an inversion layer, above which 
the air is smooth, and flight is pleasant—until . 

It is reasonable to suppose that a hill can affect the air- 
flow over it only to a certain height, and very often this limit 
seems to be something like twice the height of the hill above its 
summit. But in really strong winds the vertical currents can 
extend, apparently, well up into the stratosphere. The late 
Karl Erik Ovgaard reached 55,oooft during his last flight, 
according to the sailplane’s barograph record, and heights of 


40,000ft are not unknown. In Britain, evidence provided by 
lenticular cirro-cumulus clouds shows that we can expect 
wave lift, and sink, at any normal airline-flying-height up to 
30,000ft. As British gliding is normally a week-end sport, 
the fact that only half that height has yet been reached by 
gliders here is not significant. 

The strength and extent of the down-currents to be 
expected in wave conditions depend on various factors, chief 
of which are the strength of the wind, and the height and 
shape of the hills. The strongest down-current is normally 
the one immediately behind the hill, and is often very tur- 
bulent, while subsequent lee waves are more often weaker. 
If the hill is in the form of a long ridge, the wave will also 
roughly follow its shape. The steepness of the hill, too, 
has a considerable effect on the strength of the currents. 

Aircraft flying in the same area but in different directions 
will be displaced vertically by different amounts, depending 
on the length of time they spend in passing through the waves. 
Flight down-wind will result in the smallest displacement, 
flight into wind results in a smaller ground-speed and, there- 
fore, a longer time in each wave with consequent greater 
displacement. Flight parallel to the waves will result in 
maximum displacement if in the wave slopes, or in no dis- 
placement if along the trough or the crest. 

It is fun to fly the waves when they are shown up by a 
layer of strato-cumulus, the top surface of which faithfully 
reproduces the wave form. It is a very different matter to the 
pilot who is flying in continuous cloud, and it is he who may 
encounter sudden dangers due to ice formation, and to much 
greater turbulence (especially in the down waves) than is 
usually experienced above cloud. This might, if he was not 
prepared for it, lead to loss of control of the aircraft, although, 
if he is at all such times securely strapped in his seat, even by 
the simple lap strap, he should always be able to keep his 
machine under control; even so, he may be unable to prevent 
a fatal loss of height if he has chosen too low a safety height. 


Out-of-date Margin 

Which brings me to the main point of this article. A 
thousand feet is reckoned by some to be ample safety height 
for any conditions. At one time I would have agreed. Avia- 
tion history and experience during the last few years lead me 


now to suggest the following scales for assessing safety | 


heights. 

The height to be topped by the safety height would be the 
highest peak within 30 miles of track. In winds less than 
30 kt, safety height would be 2,00oft above that peak. In 
winds greater than 30 kt, safety height would be 3,o0oft 
above the peak. These safity heights would be subject to the 
provisos that: (a) hills less than 1,000ft above the lowest 
ground within thirty miles would be ignored, and (6) hills 

over 5,000ft above the lowest ground within 30 miles would 
warrant another 1,000ft being added to the safety height. 
The sector safety heights would be published in the opera- 
tions manual as heights above sea level. 

If it should be thought that I have pitched these safety 
heights too high, it should also be remembered that winds are 
frequently stronger than have been forecast, sometimes 75 
per cent stronger, and that it is quite usual for winds low down 
over hilly districts to be locally as much as double the general 
wind, owing to the funnelling effects of valleys. 

Finally, the very words “safety height” should be pondered 
over. There are degrees of safety, as there are degrees of 
risk, but the degree of safety required in flying airlines is the 
highest possible. The addition of 1,000ft on safety height 
might well have entirely prevented those many accidents in 
which the wreckage has been found near the summit; surely 
it is well worth while ? 
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ACHIEVEMENT 


Another World Class Record 


LONDON AIRPORT — 
CASTEL BENITO, TRIPOLI 


An English Electric Canberra 
powered by Rolls-Royce ‘‘Avon”’ 
Engines established a new point-to-point World 
Class Record on 18th February, 1952, 


by flying from London Airport to 


Castel Benito in 2 hours 44 minutes, 


average speed 538 m.p.h. 


(Subject to Official Confirmation ) 


ROLLS;ROYCE 


C120 


FOR SPEED AND RELIABILITY 
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—of houses, toys and radiograms, and aeroplanes and 
springs. 

It would be difficult to imagine a more varied collection, 
for each article is destined to be used under widely 
divergent conditions—yet cach has been improved and 
protected by a finish from the Cellon range. 


Cellon Limited have developed paints and finishes of 


unvarying high quality to meet the production requirements 
of any industry whether its particular need is cellulose 
laequers for wood or metal, synthetic finishes for air, sea 
and land transport—or decorative paints for buildings. 


For the aircraft industry there is available a complete range 


of approved finishes for all Civil and Military Aircraft. 


CELLON 


AIRCRAFT FINISHES 


CELLON LIMITED KINGSTON-ON-THAMES PHONE KINGSTON 1234 
cvs-72aD 
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AIRSCREW 
DE-ICING 


Application of Internal Electrical Heating 
to the Rotol Composite-Blade Design 


HE composite airscrew blade developed by Rotol, nats 
represents a marked advance over previous practice in 

that it enables an airscrew of 2 high propulsive effi- 
ciency to incorporate an effective internal de-icing system. 

The standard Rotol airscrews developed for the Viscount and 

snpang 175 employ blades of solid duralumin, but there appears to 

d reason why this internal de-icing installation should 

fo any of As seen in the accom- 

pany hoy tration, the leading edge of the duralumin blade is 

ished to a profile around 


the long input is necessitated by the 110-deg. pitch range. 


In operation, the heating current is cyclically controlled by a 
to the spinner and blades. 

The de-icing sequence resulting from the rapid heating and 
cooling is beneficial from the point of view of effici- 
ency and, of course, in the economy of electrical consumption. 
ane time is variable, but will usually be of the order of 30 

” and 90 seconds “off.”” It may be found worth while 


edge sheath is put on. Within this space are acc dated elec- 


-bronze of between 36 and 41 3.w.g.—is used, and its single 

h is so arranged in the 

times between the root and to within about four 
inches of the blade tip. 

The woven element is impregnated with raw neoprene and cured 
in an autoclave to form a compact, firm unit; it is then dipped in 
neoprene and thereafter bonded with a Bostik cement to the inside 
faces of the leading-edge sheath. This sheath is formed from 
0.048in beryllium-copper sheet, through-riveted to the duralu- 

min blade; countersunk rivets are used, the heads being finally 
thats aod The root of the sheath is secured by a 
through-bolt of large diameter. The final blade-assembly is then 
ground smooth so as to maintain sectional contour fidelity. 

The spinner is likewise equi with resistance heating; a disc 
element is cemented to the inside of the spinner nose, while 
further elements, shaped like the gores of a parachute, are 
arranged over the remainder of the spinner interior. 

hase power at 208 volts is supplied to the airscrew from 
an engine-driven alternator. The current is first led to three rows 
of brushes in a housing usually attached to a convenient point on 
the front of the engine reduction-gear casing. The bru then 
transfer the current to three slip-rings in an assembly secured to 
the rear face of the spinner -plate. These slip-rings are con- 
nected to groups of terminals, each on consisting of three bolts— 
one for each current phase—and each feeding one blade; current 
for the spinner is drawn from an appropriate-phase terminal in 
each of three of the The s 
spring-loaded plungers in order to obviate the necessity of 
connecting wiring when the spinner is b 


FARNBOROUGH 


then we took first place out o candidates; this year we 
have only a is comment upon a recent 
examination was made by Mr. R. D , M.A., M.1.Mech.E., 
A.F.R.Ae.S., Principal of the RAE. echnical College, at the 
annual distribution of prizes and certificates on March sth. 

It would, of course, be invidious to single out the achievement 
of any particular student, or even to att t to list the total 


are gained by R.A.E. apprentices year. It may, ever 
mentioned that the istributed on this occasion by Mr. 


Kenneth Pickthorn, D.Litt., M.P., Parli Secretary to the 
Ministry of Education—when neatly stacked, covered a large 
bookends made by an apprentice, which, as is the tradition at 


ie 


first time. Mr. Peggs was also able to announce the award of an 
annual scholarship to a full-time course at the School of Gas 

(Research and ce nl through the good offices of 

Mr. D. L. Brown, the S 'T. Principal. 


counter varying severities of icing. 

During the cooling period, ice is allowed to form over the nose 

of the spinner and the leading edges of the airscrew blades. 
a poor heat-conductor the ice layer acts as an insulator, with the 
result that the heating current causes a much more rapid rise in 
temperature than would occur on an ice-free surface. The ice in 
immediate contact with the heated surfaces melts, and the entire 
accretion is then removed by centrifugal force. 

A special advantage of cyclic heating is that it super- 
cooled water from coming into contact with a uously heated 

» from which it would flow to freeze over the 
of the blade. 

The current taken on an airscrew of the size fitted to the 
Viscount is 1 kW per blade and 2 kW for the spinner—a total of 
24 kW for a four-engined aircraft; it should, , be noted 
that this load is not continuous. The spinner current is particu- 
larly heavy, since the most severe icing is usually experienced 
where centrifugal force has the least effect. Further, a build-up 
of ice on the spinner would, in many turboprop installations, tend 
to age the compressor of air. 

——— it is stated, the composite-blade airscrew has been 
found to work very well, "and to be resistant to all normal wear. 
llium-copper leading edge sheath, although thin, is 
sufficiently hard to resist abrasion from particles of sand = 
similar air-suspended matter, while being no more 
—from, say, ice thrown from an adjacent chnquepearaans 


i ti with unusual 
straight leading edges; it is, however, now possible to form the 
sheaths with double curvature. 


PRIZE-GIVING 


hetic, Mr. Pickthorn, as “the man from the Ministry,” 

his address to happier topics. Although, as he put it, 
he was an “academician,” he was able to recall the shooting-down 
of bie BILSC by on evidence of i 
Great Britain and her enemies. It was 
certain, said Mr. Pickthorn, that Farnborough would not let such 
a state of affairs happen again. 


R.Ae.S. ASSOCIATE 


AMES of candidates successful in associate fellowship 
examination of the Royal A proteome Society last Decem- 
are ed as fi 
Part I.—1. ‘Tiford; FJ Butters, St. 8. G. 
St. Albans; V. N. Oxon Oxford ; F. G. Hast, 
field; M. E. Kine, Picton, Reading, Dy K. 
London, 


S.W.10; E. C. Turner, Hatfield; W. Shen’ 3 


Part | (Abteodt. F/O. W. Rai, Jodh India; A. V. Ranga Rao, 
Madras, India; Cpl. T. W 
Part 0.—B. R 


M. P. , Eastleigh; W . Pool, Hatfield; 
A. Syme, Lothians Walker, Hull. 


tric heating elements, one on each side of the blade leading edge. i 
d The elements are flat strips, varying in width between one and : 
H two inches, of woven glass-cloth in which are interwoven lengths , 
= 
} 
sheaths of more conventional types. | 
The airscrews used on the prototype Viscount 700 (which is at | 
' mt engaged on de-icing trials) employ composite blades with | 
| 
| 
j oon was the announcement by Mr. Peggs that severe limitation 
f f lecture-room space would make it necessary to restrict the 2 
NATION 
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EXIT the AIRPORT COACH? 


Tourist Air Travel May Raise a Still Bigger Road-traffic Problem 


OW that the introduction of tourist-class services 

— likely to bring airliners carrying a hundred or 

» passengers, we must rid ourselves of the idea that 

motor ‘cme will continue to be an adequate means of 

transport between airports and city centres. This will be a 

fo not only for London Airport, but equally for 

lewild, Le Bourget, Schiphol, and many others. Berlin 

will be one of the few exceptions, for Tempelhof is com- 
parable in situation with Battersea Park in London. 

When British airlines began in 1919 a single Daimler 
six-seater motor-car was all that was needed to take passen- 
gers between central London and Hounslow, Cricklewood, 
and (later) Croydon airports. Today, even big coaches are 
beginning to prove inadequate ; and when all traffic is moved 

a z to L.A.P, from Northolt, they are likely to create traffic 
% ; chaos in the already overcrowded streets of Chiswick, 
Hammersmith, and Kensington. Up to the time of writing, 
no workable plan to overcome this difficulty has been 
announced, but there can be no doubt that we must at once 
rid ourselves of this motor-coach mentality. 

The best solution seems to lie in a recent suggestion for 
— an airways terminal (with a helicopter landing- 
= s¢ on the roof) at the South Bank site. This adjoins 

aterloo Station, from which there is a direct railway line 
to Feltham. From there a branch line could be run right 
into the traffic-centre of L.A.P., and trains could do the 
journey in 25 minutes from Waterloo. It would also be a 
comparatively simple matter to run such airport expresses 
right into the new airways terminal building on South Bank. 
Further time might also be saved by completing at least 
some of the Customs and immigration formalities on the 
trains. 

When Imperial Airways built the present Airways 
Terminal at Victoria, a few years before the 1939 war, they 
were accused of grandiose planning; but already it is far too 
small, and B.O.A.C. and B.E.A. both have to spread them- 
selves inconveniently in many parts of London. If an 
adequate terminal could now be built at the South Bank, 
B.O.A.C. could collect all their chicks under their wing 
from Brentford, Victoria, Heston, Piccadilly, etc., and B.E.A. 


PASSENGER COMFORT 


MAIN ELE 


in the 


A proposed layout for a three-flight-crew compartment, and behind, on 

the flight deck, @ **stateroom"’ for five passengers (the tail-boom cabin 

accommodates sixteen). Larger clear-vision screen panels are to be 

provided for the crew. The access-iodder will be raked forward to clear 
the cargo-floor extension. 


could do the same from Ruislip, Regent Street, Kensington, 
Northolt North Side, etc. Foreign operators, too, might 
be leased offices in a gigantic Airways House. 

New York is already meeting with similar problems, for 
though Idlewild on Long Island is reached by a 
broad highway such as has been visualized for London, at 
fine week-ends the route is choked with holiday traffic. On 
a fine Sunday afternoon in April, 1951, it took me ninety 
minutes to drive by car from midtown New York to Idlewild. 

In Johannesburg it is planned to connect the new Jan 
Smuts Air Port with central Johannesburg by a new broad, 
straight road; the same is being done to connect Kentucky 
Airport with the centre of Salisbury (Southern Rhodesia); 
and, probably, motor coaches will prove adequate to serve 
these towns for many years. Even so, both centres, and 
others such as Cairo, Buenos Aires, and Rio, would do well 
to look far ahead and follow the lead—if London is wise 
enough to give it—of building an adequate airways terminal 
connected to the airport by rail. Airlines could then start 
saving money by making the ticket operative only from 
take-off to landing—as, in fact, is already being done by 
some operators of reduced-fare services. G. D. 


DA VINCI’S MASTERPIECES 


T= Leonardo da Vinci Quincentenary Exhibition which 
at the Royal Academy of Arts in London on M 6th 
ncludes a number of aviation exhibits of great historic interest. 

Leonardo da Vinci carefully studied the flight of birds and 
a number of his classic drawings of bird-flight are shown, with the 
collection of designs for wings and flying machines. 

An attractive display lent by the Science Museum shows da 
Vinci’s drawings of flying machines, a helicopter and a parachute, 
together with well-constructed models based on these designs. 
One of the flying-machine layouts includes what must almost cer- 
tainly have been the first aircraft safety-belt. 

Da Vinci’s drawing of a ballista rerninds the visitor rather force- 
fully of a V.1 launching ramp, while a drawing of a “webbed glove 
for swimming in the sea”’ was a five-century- vision of World 


bet fi 
exhibition will remain open until the end of May. 


Mk 2 UNIVERSAL FREIGHTER 


ECENTLY we were able to announce that Blackburn and 
General Aircraft, Ltd., have received M.o.S. instructions to 
a aie with work on the "Mk 2 Universal Freighter, which has 
in abeyance for many months. The chief difference between 
the Mk 1 and Mk. 2 is, of course, the use of Bristol Centaurus 
engines in place of Hercules, while the new mark will have a 
tubular tail boom above clamshell-t rear loading doors. The 
main cargo floor will be 4ft longer. T cement interior change 
~~illustrated in the sketch on the left— is the provision of a passen- 
ger compartment on the after part of the flight deck. 
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Airwork Limited provides aircraft and ancillary services for requirements outside the 
sphere of ordinary air-line operation. This is but one facet of an organisation brought 


into being for the service of aviation generally —an organisation comprising .. . 


Air Transport Contracting ¢ Servicing and Maintenance of Aircraft e Overhaul and Modification 
of Aircraft ¢ Sale and Purchase of Aircraft ¢« Operation and Management of Flying Schools 
and Clubs e Radio Sales and Service ¢ Insurancé 


LIMITED 


AIRWORK LIMI 
Blackbushe 


is 
| | 
| 
| 
| i 
| 
| 
TED 1S CHESTERFIELD STREET LONDON - TEL: GROSVENOR 4841. 
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Maron PSM Marin, wih fap ‘under-water rudders). These 


combine the functions of water and water rudder. 


Conealideted- Vultee turboprop-powered, reconnaissance and 
transport fiying-boat. A number will be supplied to the U.S. Navy. 


THE FUTURE OF THE FLYING-BOAT 


The Blériot Lecture: Saunders-Roe Chief Designer Foresees Far-reaching Advances 


seemed certain to attract 


Ltd., was due to deliver the fifth lecture of this important 
series. ‘en Chef Benoit, director of ! Office National 


» and a cocktail 


Mr. Knowler introduced his im retrospective vein, recal- 
ling that Louis Blriot’s epic fight across the Channel in 1909, 

was “the inspired inception of a new era of travel.” He then went 
on to describe representative contemporary flying-boat types—for 
ocean patrol, civil flying, fighting and — operation— 
before turning to recent technical deve 


although a badly shaped bow could also contribute seriously to 


that without sacrificing hydrodynamic qualities, by the application 
of the various possible means of drag reduction, the basic drag of 
ideal streamline body need not be increased 


be compared with approximately 4-5 per cent 
increase which must be accepted for a typical landplane \ 
Discussing water resistance, the lecturer said 


promise. Improvement in the 
-boat hulls had been subject to con- 
was still being done to this end, since 
the lowering of the hump could pay high dividends. One 
method was the use of hydrofoils by the use of which it 


transport, with Bristol 
The first flight is due this year. 


cost in resistance. The most successful experiments 
two sets of foils, one at the bow and the other—the main lifting 
foils—just aft of the c.g. “Ladder” systems, which migh 
pronounced dihedral, had also been used. 
a flying-boat a possible solution was to use hydrofoil lift up to 
medium speeds and, after the foils had cavitated, to use the plan- 
jing lift from the lower surfaces. Subsequent 


sequence, a higher attitude of the planing surfaces was necessary. 
The efficiency was poor co with a normal boat form, but 
the system had the advantage that lete retraction into a 
streamline body was relatively simple. Hydro-skis were a com- 
paratively recent development but considerable research had 
already been done in England and America in which their — 
tion to high-speed designs had been investigated. The possi —- 
had been shown of having a highly stable hydro-ski system w! 
was capable of lifting an aircraft body off the water at relatively 
low speed. The hydrodynamic efficiency of a hydro-ski was low 
but, because of the possibility of total retraction, the system was 
very suitable for water-based fighters. 

Probably the most important factor in determining the general 
configuration of a flying-boat was the propagation of spray. Spray 
occurred in two forms: that emanating from the forward contact 
of the planing bottom with the water surface (ribbon spray) and 
the heavier form of spray—“blister’’—which left the chine at its 
point of contact with the water. Both forms were due to the peak 
pressure developed in the stagnation area where the planing bottom 
intersected the solid water. Ribbon spray was fairly light and 
although it might cause inconvenience in misting up the wind- 
screen and so on, it had no damaging effect on the structure, and 
since it first travelled forwards over the bottom surface, it could be 
directed downwards by curvature below the bow chine. On the 
other hand, blister spray had free release laterally and rose in 
a hollow cone of heavy spray. The height to which it rose deter- 
mined the relative position of the airscrew tips and, in some cases, 
various methods of estimating spray height, but perhaps the most 


Saunders-Roe S.R. A.1 experimental jet-propelied flying-boat fighter 


: 
ay} 
4 
- 
a large assembly of aeronautical technicians on Wednes- 
day last, March 12th, when Mr. Henry Knowler, A.M.1.C.E., 
_ F.R.Ae.S., director and chief designer of Saunders-Roe Be 
& 
28g retract completely into the streamline body. The subject, in the 
: 3 cherches AcronauUqucs lecturer’s opinion, was worthy of further research because of the . 
a rty and dinner were to follow advantages Offered in reducing both air drag and water resistance. * 
5 Somewhat allied to the hydrofoil was the hydro-ski. This e 
ey obtained its lift from the water pressure on its lower surface in 
ee a similar manner to the planing lift of a beat’s planing-bottom; 
a but a considerably higher loading could be used and, in con-, ie 
: irst he discussed air Grag, remarking that the high air drag o 
flying-boats relative to landplanes was not inherent in the type, : 
though it was admitted that up to and during the Second World exes 
War fiying-boat hulls were poor aerodynamically. Analysis had i ae 
shown that the most serious cause of drag was the main step, .. 
ufficulty of maimtenance had ruled it out as a practical proposi- 
tion, Another solution used with considerable success was the Bak 
addition of a fairing behind the main mp _ 
Mr. Knowler summarized by stating that model tests indicated q : 
| 
| the inter-action of the various components of the resistance, ss 
a change benefiting one item would almost a have a detri- d 
mental effect on the others; therefore the modern flying-boat hull 4 
| 
Props. 


Sealand with two de Havilland Queen piston 
engines; on excellent example of its class 


THE FUTURE OF 
THE FLYING-BOAT... 


successful was that based on the results of tests made in America 
on a series of hulls having varying length beam ratios and deadrise 
angles. Analysis of these and other results had made it possible 
to produce curves based on spray heights, from which the airscrew 
tip-heights necessary for satisfactory operation could be determined. 

Investigations to determine means of suppressing blister spray 
showed that local curvature at the chine, which terminated hori- 
zontally, or nearly so, had practically no effect on spray height. 
Reflex curvature at the chine was found to increase the spray 
height, due to the greater force at which the spray impinged on the 
local water surface after leaving the chines. Transverse bottom 
sections which were hollowed from kee! to chine were an improve- 
ment over straight bottom sections, but since no satisfactory 
definition of this curvature existed, comparison of the relative 
merits of various amounts of curvature had not been made. 

Spray strips, or plates attached to the hull at the forebody chine, 
had been investigated. Plates which projected horizontally from 
the chine had no effect on spray height and setting the plates at 
small negative angles to the horizontal showed no benefit; but 
plates at about 90 deg had proved successful. This was probably 
due to air flowing down the hull sides and aerating the mass of 
water leaving the spray strip in a downward direction, resulting 
in the aerated mass impinging with less force than normal on the 
local free water surface; consequently, the spray did not rise as 
high as usual, Spray strips parallel to the keel but at varying 
distances from the chine, had also been tried but were found to 
be less effective, the reduction in efficiency being proportional to 
their distance from the chine. 

Most flying-boats in the past had shown some degree of fore and 
aft instability, This had been accepted, the experience of the pilot 
being relied upon to correct or check the onset of porpoising in its 
initial stages. Furthermore, since the various phases of instability 
were local to a narrow range of speed, it was frequently found that 
the aircraft accelerated —— the region without permitting time 
for porpoising to develop. With the advent of high loadings and 
increase in unstick speeds it soon became evident that any form of 
instability was unacceptable since it could become uncontrollable, 
and the consequences were likely to be serious. 

The types of longitudinal instability were roughly grouped as 
porpoising, skipping and pattering. Porpoising was a cyclic 
oscillation in pitch and heave and was the most dangerous t of 
instability, especially when it occurred at low trim angles. Tank 
experiments had indicated that trim and heave were out of phase, 


A refined huli-form with high length beam ratio. That chosen for the 
projected Duchess civil transport is very similar 


a 
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/ STEP FAIRING 


PLAN VIEW OF PLANING BOTTOM 


Gee 


SECTION SECTION C-C 
SECTION 8-8 


Examples of flying-boat steps. The second (reading down) is retractable ; 
others are faired in varying degrees. 


with trim usually leading. Two types of 

first at low trim angles and the second at h Sek one gro’ 

ow, was solely due to hull forebody design, except in the 

region. High-angle instability occurred at trims and speeds 

wah nearly marked the configurations at which the afterbody 

entered the water; thus, it was dependent on the geometry of the 

afterbody and, in icular, the afterbody keel angle. If the 

limit were crossed at mid- ‘planing speeds, the attitude was so 

that the aircraft was usually thrown clear of the water and stalled 

on again, perhaps in a regular pattern. When it was thrown clear 

intermittently the motion was called skipping, which might occur 

both on take-off and landing, but more often on landi 

American tank testing had given experience of a second type of 
upper-limit instability. A model was trimmed up until porpo 
occurred and the angle noted. The trim was then decreased unti 

rpoising ceased and the angle this time was lower than previously, 
ee some the water clung to the afterbody after contact and did not 
break away until the latter had been pulled appreciably clear of the 
undisturbed trough. 

If a craft met a disturbance in the hump between the 
upper and lower limits, instability might occur, due to inadequate 
tail damping at these speeds. A second type of inter-limit insta- 
bility, known as interference instability, was experienced with 
some aircraft at high speeds because the afterbody design did not 
allow free entry mh between the bottom and the trough. High 
suctions then occurred because the limited air supply was entrained 
and drawn away in the water faster than it could be replaced, so 
that the water intermittently stuck to the hull bottom. 


Showing how resistance at take-off is the sum of quantities due to air 
drag, wave-making resistance, planing t e and skin friction. 
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just before take-off, due to spray from the forebody 


to remain just touching the 
water while the ye step came clear —— Inter-limit 
porpoising was not of great importance beca 


Mr. Knowler conéluded this section of his paper with the 


past an obscure made it possible to eliminate, by 
systematic tank testing, the various forms of instability which 
ight occur. 


lying-boat hulls, he went on, were laterally unstable because 
their metacentre was below the c.g. The two common methods of 
securing lateral stability were the use of or lateral] floats. 
ter ~boats had been fitted with stub 
) but the view in the United Kingdom was that, 

oie @ were a number of advantages which could be 
claimed for them, the loss of efficiency due to extra drag and weight 
was too great a price to pay. Therefore, it was not expected that 

would have many advocates in the future. 

Lateral floats could be of two types—those which were retracted 
into the wing tips and those positioned inboard. The inboard type 
had the advantage of being attached to a stronger of the wing 
structure, but retraction was difficult, particularly as they were 
necessarily larger, because of their smal] moment arm. N 
less, retracting systems had been devised which permitted the 
complete retraction of the float and chassis into the wing. These 
retraction systems were costly in weight and when structural 
reinforcement in the neighbourhood of the wing recess was also 
taken into account it might be found that the total increase in 

ible by the resulting uction. 


Water-stability diagram—o plot of hull datum attitude against speed. 
2 


INTERFERENCE 


wing structure was not as seriously weakened by recesses. With 
wing-tip floats the effective aspect ratio of the wing was 

and there was a beneficial effect from the floats acting as end plates. 

to compensate for the increase in profile drag 

It had been found from experience that some elasticity in the 
float-supporting structure was an advantage; thus a cantilever 
structure was suitable—a circumstance of some convenience when 
designing float retraction. 

In discussing directional instability, Mr. Knowler said that 
recently, due to changed configurations and heavy loading, the 
problem had become important. Instability was usually worst at, 
or just before, the hump speed during take-off, but it could also 
occur during the landing run. The modern research instrument 
was the free-launching tank, in which dynamic models were cata- 
pulted into free gliding flight, from which ~~ 4 were landed under 

conditions of attitude and rate of 
imental evidence covering a wide variety of past and 
— aa indicated that most hulls were basically unstable. 
directional instability was caused by water flowing 
up whe the afterbody sides and tail cone. It was aggravated by 
= sides overhanging the chines of the last third of the afterbody. 
iength/beam ratios in present-day hull design 
extension behind the second step could be eliminated and 
overhanging afterbody thus avoi Associated with this 


improvement was the disadvantage of the greater controlling 
moment necessary with hulls. 
There were three met of prevent overcoming direc- 


tional instability. These were by the oc Star 
an additional keel rt below the afterbody extending forward of 
the second step. If of sufficient size this was effective in i 
directional instability. Its success was limited to the 
trims at which it would run in solid water. (ii) Water rudder. With 
jet-propelled flying-boats a water was essential, as the 
With large aircraft it 
to provide power assistance for its control. 

(iii) dit Waser were new devices equivalent to a split 
water rudder. ne flaps were mechanically operated and combined 
the functions of water brakes and water rudder. They supplied 
powerful controlling forces, and it was claimed that, even im the 
most severe conditions, yawing could be counteracted and a direc- 
tionally stable take-off could be made. 

waves, the lecturer said that the technique of 
alighting in rough water was now better understood and this 
opened up the possibility of flying-boat use for duties which had 
not been considered possible in the past. For example, with a suit- 


Statistics of structure-weight percentages covering the past ten years, 

indicating that the upward trend predicted from consideration of 

the “squore/cube law’’ is not so far manifest. (x =flying-boat; 
+ = landplane.) 
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Ratio of profile drog to ail-up weight, plotted against the weight of 
modern designs of flying-boot. 


THE FUTURE OF 
THE FLYING-BOAT 


able hull design it had been found possible to alight safely in seas 
up to oft from trough to crest 

A considerable amount of research information on accelerations 
and local impact pressures had been accumulated over many years, 
but recently the application of strain-gauging and the recording 
oscillograph had made it possible to measure transient stresses 
and accelerations with accuracy. Full-scale impact acceleration 
measurements had been made, using the latest form of instrumen- 
tation, both in calm and rough water, to check the magnitude of 
peak accelerations, and this had supplied data for comparison with 
theory. In the United Kingdom, as a result of joint investigation 
made by the Royal Aircraft Establishment, the Marine Aircraft 
Experimental Establishment and the Saunders-Roe Company, 
theoretical estimates of peak accelerations had been made which 
gave values agreeing well with full-scale results. 

Mr. Knowler summarized his views on the subject of structural 
weight by remarking that there was so far no evidence to indicate 
when increase in size of aircraft, particularly ae nape would be 
accompanied by an increase in the structural weight percentage. 
poo had been advanced recently claiming that adverse 

laws applied to the specific power weight of turbine engines. 
This might be theoretically correct, but it was thought that 
technicians were following the same erroneous conclusions which 
has so effectively been refuted in connection with structure weight. 
This statement, it must be admitted, was based on a statistical 
examination of the subject, but the conclusion was clear that, 
taking into account the technical improvements which were con- 
tin nay being made, the specific weight of all ‘ypes of engine 
improvement with increase in power. is was an 
pean consideration in connection with the future of large 
aircraft, The fact that a growth in size did not entail a greater 
structure weight percentage did not alone justify large a the 
real justification arose from the gain in aerodynamic efficiency 
which resulted from increasing size. 

Discussing maintenance and docking, the lecturer said that the 
tradition that flying-boats should lie at moorings for refuelling, 
inter-flight maintenance and loading died hard. His own views on 
types of base facilities were summarized as follows: (i) M 
base. All major overhaul work should be done at this base; there- 
fore, it would have a slipway, hard-standing, hangars and stores. 
It would also have a number of permanent toon docks with all 
necessary supplies piped from the shore. (1i) Operating bases. All 
regular operating or refuelling points would be provided with 
a number of portable pontoon an, having causeways to the shore 


Design for @ transonic intruder bomber flying-boat, described by Mr 
Knowler as the logice! development of aircraft such as the S.R. AA. 


Proposed design for an ocean-patrol flying-boot, weighing approximately 
150,000 /b and powered with four compounded diese! engines. 


carrying piped supply-lines for refuelling, electrical supplies and 
so on. would, equipment for 

engine changing. (iii) Temporary + racing . These would be 
00 ties bux be equipped with a single 
portable pontoon dock. The dock would be used with cither 
a floating causeway to the shore, where this was possible, with 
land-based refuelling storage and equipment, or from a barge 
moored nearby. (iv) Emergency bases. These would be used infre- 
quently and need not be equipped with more than fuel storage and 
means of supply. The ai t would lie to a ing buoy and be 
— Fuel would be from a small 

ter. 


At this point Mr. Knowier looked further to the future. It 
would be apparent, he said, that h and 
development had made great strides in the past few years 
this knowledge had outstripped ication. To 
full advantage of the flying-boat’s unique 
away from prepared bases 
ensure that the minimum o! 


could be improved upon so that this possibility could be i 
in the military duties laid down. Long range was one of the 
boat’s most valuable assets, and increased range could 

as attainable on future classes of aircraft, including ocean 


and piston engines, and referred to the N ier 

sisted of a comp exhaust from which 

ed the diesel. In addition, the s nen 

turbine supplemented the main shaft output. Thi of engine, 

he said, was particularly suitable for ocean i 

which were required to operate over a wide range of itude and 


The operation of intruder/bomber squadrons 
quarters of the world was now being considered. 
improvised bases the radius of action necessary coul 
to distances which would permit the design to be primarily for 
speed, and with present knowledge, this might be in the transonic 

ion. The water-based fighter had been brought into the field of 
military strategy and was capable of operation both from distant 
locations and also for home defence, where the indestructibility of 
the runways was a consideration in future defensive planning. 
speed of this type of aircraft was not limited in any way by its 
water characteristics and machines in the supersonic class could 
be considered. 

Of ocean-patrol flying-boats Mr. Knowler said that no doubt 
new methods of submarine detection would be developed in the 
near future, in addition to radar and sonobuoy location. For 
example, it had been suggested that such flying-boats should alight 
at sea, lying to a sea anchor, while sub-surface methods of detec- 
tion were employed. This brought into prominence the high sea- 


Operating costs for different engines (no wind)—curves constructed for 
similar aircraft designed for optimum over distances, 
their size being adjusted occordin, 
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, 
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boats and trans-ocean transports, both military and civil. 
long-range types would almost certainly use airscrews. 
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Chosen for the Royal Air Force, 
in service with the Royal Navy, 


and used by commercial operators. 


The Alvis Leonides 550 B.H.P. nine-cylinder, air-coaled, radial aero engine. 
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Design for a pure-jet civil flying-boot—the Saunders-Roe Duchess. 


THE FUTURE OF 
THE FLYING-BOAT 


In looking to the future employment of Prats trom their use 
in the role of bombers and mine-layers shoul 

censideration. The problem of carrying bombs had been solved in 

a number of existing aircraft and new methods had been projected. 

it could be that adapted civil air- 


doors in the bows to sim _— loading and render it possible to use 

craft which could be run, bow first, on 
toa suitable beach. In future, the limiting factor in size would prob- 
ably be the availability of engine power. There was also difficul 
in efficiently converting high shaft power into thrust and for this 
reason the author set a limit to the upper rise in weight for some 
time to come at about 600,000 Ib. 

Mr. Knowler then went on to discuss commercial flying-boats 
and set out the qualities expected by passengers: (a) a pace § ride; 
§ short-duration journey ; (c) quietness, and (d) creature comfort. 

reason of its size and the use of tur » which were most 
economical at high altitudes and relatively high speed, the 
Princess satisfied in most respects the qualities enumerated. The 
availability of turbojets had turned t - to the possibility of 
high-speed medium-range transports. was shown that for 
medium ranges the pure-jet aircraft ple be a better economic 
proposition than an airscrew-driven machine, and it was thought 
that the jet-propelled passenger aircraft would eventually become 
universal for stage distances of 1,000-2,000 miles. The lecturer 
discussed a flying-boat project (obviously the Duchess) which 
represented a type of the immediate future and had been designed 
to operate on stage distances of about 1,500 miles at a cruising 
— of 450 m.p.h. Maximum take-off weight was 130,000 Ib 
the machine was to be fitted with six de Havilland Ghosts. 

This power plant met the specified requirements well, and though 
other units were available with lower specific consumption, these 
had greater power, and the size of the aircraft, in order to obtain 
similar operating costs, would have to be increased. Furthermore, 
the larger aircraft would show its best economy over a greater 
Stage distance than that actually required by specification. 
There did not appear to be a great gain in operating a passenger 
that future development would be in range and size. 

Study of the S.R./A.1 flying-boat fighter suggested that in 
a later generation of fighters a radical change in outlook was 
necessary if the performance was to compete on equal terms with 
a land-based ter, and the conclusion had been reached sae tn no 
concession id be made during flight to hydrodynamic req 
ments. It was clear that the conventional flying-boat hull, pool 
with the most modern refinements, must be discarded and other 
means found to provide satisfactory water behaviour. Saunders- 
Roe had designed a high-speed water-based fighter in which 
hydro-skis were used. Although capable of taking off from water, 
the machine was no longer a flying-boat in form and, when in 
flight, was on equal terms with the equivalent land-based aircraft. 
In this design the turbojet intake was above the fuselage in the form 
give high overall effici 

Before concluding, Mr. ler had some interesting observa- 
tions to make on atomic-powered flying-boats. It had recently 
been announced in the United States, he remarked, that work had 
been initiated on an aircraft deriving its from nuclear fission. 
The use ofthis form of enerzy opened up possiblities for long 

range operation hitherto undreamed of, but consideration of 


Saunders-Roe proposal for a water-based fighter. The intake—in the 
: form of a pitot entry—is located above the fuselage. 


ultimate uses were profitless at this stage and it was proposed to 
confine discussion to its initial application, which might well be 
associated with a flying-boat. 

So far there was no clue to the nature of the reactor being 
developed, nor the method of converting the energy into thrust, 
but it was probably safe to assume that only the heat energy of 
nuclear reaction could be used and, further, it could be inferred 
that vapour-driven turbine engines with airscrews would form the 
power units, at least in early installations. 

The weight of reactor unit, controls and screening would be high; 
this part of the installation took the place of the fuel load in the 
conventional aircraft. A very approximate approach to the aircraft 
weight indicated that for structure, engines, take-off assistance 
and useful load, roughly 60 per cent of the total weight would be 
required. Therefore, for a reactor unit weighing, say, 100 tons, an 
aircraft of from 500,000 Ib to 6co 900 Ib weight would be necessary. 
This was a very big aircraft to contemplate as a landplane but as 
a ow ghee such a size would be acceptable without query. 

atomic-powered aircraft would cruise at constant weight 
and power throughout the flight, and it could be assumed that, for 
economic reasons, the cruising power would approach the maxi- 
mum of which the plant was capable. As a consequence, for take- 
off and initial climb, assistance from some other form of energy, 
such as liquid rockets, would be necessary. In order to reduce 
power assistance as much as possible it would be wise to make the 
take-off from water, where runway length was unrestricted. 

Since the weight of fuel consumed was insignificant, the 
optimum aerodynamic conditions should prevail throughout 
— and the unusual condition was met in which the take-off 

and landing weight were the same. The possibi'ity of landing 
flying-boats at their take-off weight had always been recognized 
as an acceptable manocuvre. The unobstructed approach run, 
unrestricted landing area, and short run after touch-down, 
reduced the landing hazard, and the shock-absorbing properties of 
a Vee bottom ensured low landing accelerations. 

The opinion had been expressed that turbine-driven airscrews 
would be used. This did not necessarily restrict the performance to 
subsonic speeds since supersonic airscrews would soon be available ; 3 
but it was thought that for an aircraft capable of very great dis- 
tance, and in order to limit accelerations developed in disturbed 
atmospheric conditions, the cruising speed of the first atomic air- 
craft would be subsonic. 

This last subject, Mr. Knowler said, was an appropriate one on 
which to close his lecture. The end of the first half-century of 
flight now approached, and throughout this period aviation had 
been developing so rapidly that at any given time me tan aircraft just 
newly flown, because of the gain in knowledge ac Fhe cumpeia ta 
inception, had already become virtually obsolete. 
thing was that this state of affairs 
years past. 
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ae Test model of a Consolidated-Vultee water-based fighter-bomber. 
worthiness which could be provided in future machines of this 
A bh hetical considered would we about 
150,000 Ib and cruise at 400 m.p.h. for a gross range of 8,000 : 
Ae briefly considered a special transport flying-boat with the main 
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MAN without GRAVITY 


The Physiological and Psychological Problems of Space-flight 


By L. N. THOMPSON, B.Sc. Hons.Eng., G.L.Mech.E. 


Government, in 1948, of the existence of the E.S.V. 

(“Earth satellite vehicle”) programme, world interest 
in the subject of interplanetary travel has increased, and the 
engineering aspects of space-flight are now almost a common- 
place topic of discussion among the world’s leading engineers 
and scientists. 

While the more spectacular engincering side of travel has 
received considerable publicity, relatively little been said 
about the physiological and psychological aspects of the problem. 
It is possible, however, that in the long run the medical problems 

space-flight may well prove a greater stumbling-block than the 

ly mec considerations, and for this reason the work 
ing undertaken by the U.S.A.F. Department of Space Medicine 
is of particular interest. 

The Department of Space Medicine was set up at Randolph 
Field, Texas, in 1949, a8 part of the i sion Rand 
tion, who are sponsoring the Earth Satellite Vehicle Programme 
under the general co-ordination of the Committee on Guided 
Missiles, Joint Research and Deve t Board. The - 
ment is an extension of the Air Force’s School of Aviation i~ 
cine, and was formed to investigate the medical effects of weight- 
lessness, acceleration, radiation, etc., on the crews of future 
artificial satellites and rocket ships. Ai tus used in these in- 
vestigations includes such items as the U.S. Navy’s five-million- 
dollar soft radius centrifuge, which is capable of developing 
accelerations of up to 40g. 

One of the first steps towards the achievement of interplane- 
tary travel will very bly be the establishment of artificial 
satellites rotating in c orbits about the earth. The orbits of 
these artificial satellites will lie completely outside the terrestrial 
atmosphere belt in order to eliminate all air , and under these 
conditions the satellites will remain permanently in orbit, as the 
centrifugal force due to the orbital motion will exactly balance 
the earth's gravitational attraction. 

Similarly, however, the weight of any human crews inside 
these artificial satellites will also be cancelled out, i.c., zero gravi- 
tational potential will prevail. These same conditions of zero g 
will also occur inside a space-ship when it is in free fall, that is, 
moving in a vacuum with the pow Be motors shut off. 


Essential Knowledge 


As large, manned, artificial satellites, termed “space-stations,” 
will have permanent crews, and as actual interplanetary gee 
to the other planets of our solar system may necessitate mon 

t in free fall between home and destination planets, it will 
jously be of great importance to know beforchand what 
ysiological and psychological effects the absence of gravity, 
‘h for short and long periods, is likely to have on the human 


G "Government, in i948, of the of the ESV. 


body. 
The answer to this will not be known 


the first imental artificial satellites are placed in orbit about 
Earth, and long-term investigations have com carried out by 
their volunteer crews; but a fair idea of the effects to be expected 
can be obtained from a consideration of the bodily functions which 
make use of gravity. 

Functions such as breathing, heart action and cating, are 
primarily muscular in nature; it is found that very ——— 
processes and organs make direct use of gravity. only 
exceptions to this appear to be the balancing organs, both the 
labyrinths of the inner ear and the sensory organs of the body 
itself, However, even the ear labyrinths are apparently not wholly 
on gravity for their operation. 

balancing organs of the inner ear are primarily constituted 
by the canals and vestibular organs. Each labyrinth contains three 
semi-circular canals mutually at right angles, these canals being 
filled with a fluid and jally blocked at one end by a sensory 
organ named the ampulla. When the head is moved in any direc- 
tion, the mass inertia of the fluid (note that this is not the weight 
of the fluid, as weight is mass inertia multiplied by the i 


As illustrated in the recent film, ‘* Destination Moon,"’ in which this 
scene appeared, acceleration couches to support the whole body against 
high g forces may be @ feature of manned-rocket furnishing. 


gravitational potential) causes it to tend to lag behind in the 
canals. fluid the respective 


It therefore seems aj 
for their operation primarily on the mass inertia of the fluid and 
not on its weight. As the mass inertia will be unaffected by 
variation in gravitational potential, no malfunctioning of the semi- 
circular canals should thus be occasioned by conditions of zero g. 


side with a cellular layer, the 

a. These hairs in turn support in the cavity interior a jelly- 
ike layer in which are embedded many minute crystalline parti- 
cles known as otoliths or carstones. 

With the head in the normal upright position, the macula of 
each utricle is horizontal and at the of the otolithic cavity, 
while the macula of each saccule is vertical. The weight influence 
of the tiny otoliths appears to be transmitted by the hairs to the 
macula, and to the nervous system of the inner ear. 
Depending on the position of the head, therefore, the weight of 
the otoliths apparently exerts a varying influence on maculz, 
and hence varying nerve signals are sent to the brain, thus supply- 
ing information ing ily balance. 

As these otolithic organs therefore seem to require weight for 
their operation, it is consequently debatable what nervous 
impulses will be transmitted from them to the brain under con- 
ditions of zero gravity. Some experimental evidence appears to 
indicate that under such conditions conflicting impulses would be 
transmitted by the different otolithic organs, but the question is 
one which cannot be answered definitely until true conditions of 
zero g are available for research purposes. : 

In addition to utilizing the balancing organs of the inner car. 
the human body also orientates itself by means ef both vision 
the bodily sensory organs, particularly those in the muscles. These 


aye FLIGHT 
| 
: AT first derided, but in recent years accorded serious considera- ce 
tien and study by men of science the world over, the subject of on 
opens up swe-inspiring possibilities. Much has 
of -ships ; outside journals specialist societies as 
fitthe has been sald of the possible effects on crews who will nae 
man them. in Gils of ase 
and make reading—as, for example, that 
since free liquids under Save © Site 
spheres floating in the cabin air, érinting be 

: Mr. Thompson was recently awarded the T. Bernard Hall Prize 

i of the Institution of Mechanical Engineers, for his paper entitled a, 
ie “Fundamental Dynamics of Reaction-Powered Space Vehicles.” eee 

ampulla is either decreased or mcreased, and the ear nerves 
ie transmit corresponding information to the brain, regarding the ie 
— rate of change of movement of the head. oa 
However, the ocher balancing components of the inner ear, 
ae namely, the vestibular or otolith organs, would appear to require eu 
a a gravitational field for their normal operation. In the human on 
a ‘ inner ear there are two types of these otolith organs, the utricle es 
-. : and the saccule. Each consists of a small cavity covered on one re 
i 
oe 
ait 
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derive their action by registering the tensions, weights, and bend- 
ing moments acting on various parts of the body in various 


joning 

This conclusion is borne out by the fact that persons immersed 
in water (when their bodily weights are cancelled out by the 
buoyancy force of the water) can orientate or balance themselves 
only if they can see. It is, therefore, evident that the 
organs of the inner ear are not in themselves sufficient to maintain 
bodily balance. 

Further evidence of this latter point is afforded by observations 
made on deaf mutes, in certain of whom some of the inner car 
balancing organs, such as the otoliths, do not function. It has been 
found that such deaf mutes can still balance themselves under 
water as long as they can see. In addition, in tests made on 
ey, animals which have been suddenly deprived of their 

organs, the animals appear soon to recover from the 
ceces of this ‘aie and to be none the worse off from the 
point of view, so long as they can still see. 

It therefore seems that the visual sense alone is sufficient to 
enable balance to be maintained. As zero g will not in general 
affect vision, space travellers will quite probably be able to orien- 
tate themselves satisfactorily by the use of their eyes alone. 

If long periods of zero g are anticipated, however, it will almost 
certainly be desirable, from the point of view of crew comfort, to 
provide some measure of artificial gravity by means of rotating 
the satellite or ship about its central axis, hence creating a centri- 
fugal force. This artificial gravity will also facilitate operations 
such as eating, drinking, and air circulation, although, as previ- 
ously mentioned, gravity is not absolutely essential in these 


functions. 

Free liquids under conditions of zero g would coagulate into 
only force acti ids in such a condition would 
obviously be ra’ to and hence artificial gravity 
will be helpful. 

Also, the absence of gravity will render the cabin air weightless, 

unless some mechanical system of forced circulation is pro- 
vided, no air currents will flow, as hot air will no longer rise. In 
consequence, a remainirg in one position could suffocate 
in his own products of lung respiration, and flames would choke 
themselves out with their own of combustion (unless the 
fuel contained inherent oxygen). Photographs of a candle flame 
in a free-fall chamber show that the flame first becomes spherical 
and then gradually dies out. Fire hazards in s; ions and 
space-ships without artificial gravity will be igible. 

An alternative to centri i 
artificial gravity, particularly for short periods, would be the use 
of magnetic clothing by the crews. It will be recollected that in 
the film Destination Moon the travellers made use of 


magnets attached to the soles of their space-boots. This film also 
contained some striking scenes illustrating the effects of weight- 
lessness on the crew members after escape velocity had been 


In addition to these medical problems created by the absence 


of , further physiological problems are raised in the other 
extreme by the greatly increased gravitational effect caused roy 
acceleration of a rocket-ship during take-off from earth's surface. 
For ships leaving Earth, it will be advantageous from the engineer- 
ing viewpoint to have the take-off acceleration as high as possible 
within a certain upper limit, this limit being when the advantages 
of reduced fuel expenditure due to high accelerations are just 
balanced by the increase in structural weight necessitated by 
these high accelerations. 

The effect of this high acceleration on the crew will be greatly 
to increase the weight of all components of their bodies. For 
oom with a 3g vertical take-off, i.c., a rocket upward accelera- 

ae 100 ft/sec/sec, a body will weigh four times 
its weight, as to the normal weight at rest will be added 
the triple weight due to the 3g acceleration. 

Manned, Earth-based » ships may be required to take off 
at as much as 3g or 4g, which amount is often sufficient to cause 
crew black-outs. (It is of interest to note that while such accelera- 
tions or decelerations have deleterious effects when prolonged for 
relatively long = » much bcs amounts can be safely borne 

by the human ly for very periods. For example, in tests 
cables with manned rocket-propelled sleds by the U.S.A.F. 
at Muroc Dry Lake, California, decelerations of up to 35g for 
less than one-fifth of a second were withstood by the occupant 
without harm.) Remote radio control of the ship during 
out, their greatly increased ily weights would tend to prevent 
them from handling controls with anything like a satisfactory 


— of dexterity. 

ell-sprung horizontal acceleration couches will very likely be 
provided for the crew members, the horizontal position helpi 

to prevent the brain being starved of blood. Even with a Setienneal 
posture, however, black-outs will still occur at a certain critical 
acceleration, when the weight of the blood is so increased that the 
heart can no longer keep it circulating through the arteries and 


veins. 
Radiation Protection 


The cumulative ph effects of repeated black-outs will 
also have to be closely taebinigueed if space-ship design eventually 
turns out to require accelerations so high that black-outs become 
a regular occurrence. However, high accelerations are likely to be 
necessary only ferry rockets operating 
against Earth’s field. Ships accelerating from sub- 
orbital equilibrium velocity to velocity will be firing tan- 
ey (at right angles to the g-field) and hence the efficiency of 

will be independ t of high accelerations. Physio- 

suitable low ions will therefore be quite per- 
ate for such ships, and these low accelerations will be parti- 
cularly welcome from the engineering aspect also, as they will 
allow the use of light rocket structures and the possible use of such 
devices as low-thrust electronic ion-beam space-drives, the 
developed thrust of which will be much lees then the deadweight 
of the ship itself. 

A hazard facing the space-travellers of the future will be the 
radiation permeating all interplanetary space. Earth’s surface is 
shielded from the harmful effects of this radiation by the thick 
blanket of the atmosphere, but out in space the full intensity will 
be experienced without alleviation. 

Considerable research work will therefore have to be under- 
taken to ascertain the effects of this unshielded radiation on human 
beings. Partly to this end, test firings of very-high-altitude (up to 
250 miles) rockets fitted with radiation-, pressure- and tempera- 
ture-meas devices have for some time now been proceeding 
at White » New Mexico. Some of these rockets have con- 
tained insects such as fruit flies to determine what mutation 
effects, if any, the cosmic radiation has on them. In the future, 
no doubt, laboratory animals such as guinea pigs will be: si 
exposed to the radiation, and eventually human 

ascetid in rockets for the same ’ 

This space radiation is of many , ultra-violet, X and 
cosmic rays, etc, The cosmic radiation entering our solar system 
from outer space, with its source and origin uncertain, is at present 
one of the t enigmas facing science. It is generally assumed 
to be by matter being either created or annihilated in other 

ies of the Universe. achievement of s travel, and 

the possibility of studying this radiation from outside the 
atmospheric belt, will almost assist towards a solution of 
this problem, as the nature of the cosmic radiation at earth sur- 
face will differ from its free-space nature, due to the collisions the 
ray particles make with air molecules during their passage through 


In si fashion, a 


This photogroph, again from Destination Moon film carrying 
unusual scientific conviction—shows the man as being wei (i.e. in 
free foil); he is holding two peirs of boots. 
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radiation in its concentrated form would cause intense sunburn. 
The steel hull of a space-ship, or even the glass of any portholes 
it may have, will be sufficient to shield the crew from ultra- 
violet, but much more efficient shielding will be required to 
inhibit the highly penetrative cosmic rays. Thermal control of the 
ship will probably be achieved by using a thick, insulated hull 
having outer surfaces which have been silvered (to reflect heat), 
or blackened (to absorb it). A refrigerating system could also be 
installed if found necessary 

Some unique air-conditioning problems will be encountered in 
the design of artihcial satellites and space-ships. In addition to the 
previously mentioned effects of zero gravity on air circulation, 
the crews may in some instances have to exist in artificial atmos- 
pheres for very long periods at a time, and it is by no means cer- 
tain that these atmospheres will be physiologically satisfactory 
over such periods. For example, if oxygen, either pure or diluted 
with other gases, is breathed continuously for periods of up to 
several weeks, adverse physical symptoms may develop. 

However, this mood rm of air-conditioning will almost cer- 


tainly be capable of solution along fairly standard lines, and can 
oer be regarded as one of the minor problems of space- 
hit 


“he possibility of infection by alien viruses and germs on other 
planets will also have to be closely guarded against by the first 
*1en to reach these planets. Germs may exist there against which 
the human body has no defence, and it would be ironic if, after 
the greatest eagineering achievement of all time, the expedition 
should be destroyed by unknown germs. 

It may in fact be necessary for the first landing expeditions to 
= inside their ships for a considerable time after landing, in 

r to allow some preliminary general analysis of the outside 
conditions to be made, before even space-suited explorers ven- 
ture out. (In passing, it may be noted that these space-suits 
would probably have to be designed specifically for operation in 
one particular location, as suits suitable for conditions on one 
planet might be quite useless on another. For example, a suit 
designed for use in the hot, carbon-dioxide atmosphere of Venus 
would probably be of little value on, say, the virtually airless 
Moon, where the temperature fluctuation is very great.) 

Even more serious is the possibility that some virulent plague 
may be carried back dormant to earth by the returning ships, and 
then break out in its full violence after landing. Some aoe of 
rigorous quarantine will very probably have to be imposed on 
returning space-expeditions. 

Finally, the psychological effects of space-flight must be con- 
sidered. It is probably fair to say that these will be much fewer, 
and of less importance, than the purely physiological repercussions. 


DEFORMATION 


safety-devices for aircraft, actuated by the con- 
ditions obtaining in a crash, have previously largely relied 
upon the deceleration experienced upon impact. By contrast, a 
new crash-switch developed by the Graviner Manufacturing Co., 
Lad., of Colnbrook, Bucks, is actuated by small deformations of 
a sensitive clement placed in prominent positions on the underside 
of the airframe. 

This element, shown in the accompanying photograph, consists 
of a strip, of any desired length, moulded from synthetic rubber 
and containing three nti A -steel strips which are separated 
mechanically and insulated electrically by staggered pads of syn- 
thetic rubber. A pre-determined pressure applied to any portion 
of the element results in electrical contact being made across the 
strips. 

In a crash at high speed, there is a possibility of such an element 
being torn from its mounting before the aircraft automatic systems 
could function; such a contingency has been guarded against by 
the insertion of a simple condenser and high-speed relay in the 
operating circuit. This has resulted in the circuit having an 
operating time of but 40 microseconds—equivalent to 4in of for- 
ward travel at 250 m.p.h. It is claimed that the possibility of 
failure of the switch is remote, especially since installations 
visualized include lengths of not less than a foot of sensitive element 
mounted in the direction of the line of flight of the aircraft. 


FLIGHT 


During long flights, such as the journey from Earth to Mars, 
the crew of a space-ship will be continually confined inside the 
relatively small life-chambers of their ship for many months at a 
time, and during this — the crew will have very little to 
occupy them. It will, t fore, be essential, when selecting the 
crew, to choose who have previously proved to be very 
stable emotionally and who will not be li iy to suffer from 
psychological complaints such as monotonic neurosis and claus- 
trophobia, due to the | confinement, or cumulative anxiety 
neurosis, due to living unm the conditions of permanent stress 
occasioned by the actual and potential dangers of space-flight. 

However, unlike many of the physiological troubles, these 
— ical problems should largely be capable of solution on 

t mount of practical experience obtained during 
ilar problems will be invaluable in this respect. 

Mock-ups of space-ship cabins could be constructed on earth 
and the chosen crews enclosed inside them for long a wang ho to 
check their reactions. The past records of the crew members will 
also give a good indication of their individual general psycho- 
logical make-up and stability under stress. 

It will be a very great importance to ensure that the living 
conditions of the crews on these long flights are as comfortable as 
possible, for the psychological state is highly dependent on the 
physiological. As is well known, bad and uncomfortable living 
conditions, when endured over long periods, can produce a 

psychological crisis, even though a short period of such conditions 
can safely be borne without critical stress. 

For this reason, some form of artificial gravity within the ship 
will be very desirable, as previously mentioned, and the air- 
conditioning and thermostatic control of the cabin will have to be 
of a very high standard. 

In conclusion, we see that the medical problems raised by the 
advent of space-flight will be of a very diverse character indeed 
and that some of them will be unique in medical history. Consider- 
able progress towards their solution will be made by future 
terrestrial research, but the final complete answers will not be 
known until, during the next few ,» the first giant ships of 
Earth hurtle out into the interplanetary void. 


ganisms 
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CRASH-SWITCH 


The switch is to be tested, in the first instance, upon an aircraft 
—- on to the ground, giving an approximation to typical 
conditions. This aircraft will be fitted with five strips on its 
lower surfaces, each strip being wired to a te relay box. 
Each relay box will in turn be wired to a photo-flash bulb, the five 
bulbs being mounted prominently on top of the fuselage. From 
ciné camera records it is hoped to be able to obtain an indication 
of the duration of contact of each sensitive strip with the ground 
by ee up the flash from each bulb with the concurrent aircraft 
attitude 
Representative weights of the equipment, at the present stage 
of development, are 44 oz per foot run for the strip (with alumin- 
jum attachment flanges) and 1 Ib 8 oz for a relay box into which 
a representative number of strips could be fed. 


The switch and 
(below, to a 
slightly larger 
scale) a typical 
sensitive element. 
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THE INDUSTRY 


Air of Comfort 


HOSE who read our recent notes (January 25th) on the equip- 

ment of the Bristol 175 will have been impressed by the very 
comprehensive nature of the air-conditioning equipment installed. 
Humidifiers form an important part of such installations; and 
that they call for carefully thought out design is a t from 
a description of those which the General Electric » Led., are 
supplying for the Type 175 or Britannia fieet. 

Steam from the electrically heated boiler of the unit may be 
fed into the cabin air supply at any conveniem point, and a 2-in 
dia. steam pipe is provided for making the necessary connection. 
Water is pump-fed into the boiler through a float chamber which 
automatically maintains the correct level by actuating a micro- 
gap switch in the feed-pump circuit. If a failure in the feed 
causes the level of the water in the float chamber to fall, a second 

switch cuts out the heating elements. The humidifier 
unit is intended to be controlled by a humidistat so as to come 
into operation when the relative humidity falls to 25 per cent, and 
to cut out when it rises between 60 and 70 per cent. 

The boiler, with a capacity of approximately 1} wad has ten 
pocket-tubes mounted in a removable plate. tube accom- 
modates one Aad cartridge-type element, thus giving a total 
loading of 7. > bigs The design of the unit is such that by vary- 
ing the num of heating elements, any desired loading up » 
75 kW may be arranged. Also, by increasing the overall 

the unit slightly, the total loading may be increased to 10 iw. 


The latest G.E.C. cabin humidifier, described here. 


Heaters for cou ie Nee ing from 112 V to 250 V A.C. 
or D.C. can be quantity of steam generated 
by the 7.5kW unit is 194 lb/hr, while for the 
10 KW loading about 26 lb/hr is produced. 

The humidifying unit weighs 32 Ib, and its overall dimensions 
are 18} in long by ro} in high. 


Light-alloy Quality Control 


A NEW system of metallurgical quality control, recently intro- 
duced into this country, enables two men to carry out in one 
hour an analytical process that formerly was a day’s work for six. 
It is now possible to complete an accurate analysis for up to 13 
elements in less than four minutes. 

In the production of high-grade aluminium alloys, the alloying 
elements must be controlled to close limits. Previously the time 
factor has made it necessary to verify the composition after the 
metal was cast; if it failed to meet specification requirements it had 
to be rejected for re-melting. With the method now in operation 
at the T.I. Aluminium, Ltd., foundry at Resolven, near Neath 
(South Wales Aluminium Co., Ltd.), the speed with which results 
are obtained permits the checking of t 1¢ metal in the furnace before 
it is cast. In operation, therefore, the exact analysis of every slab 
or billet is known prior to casting, assuring continuity of quality 
and smoother Shades flow in the rolling and extrusion mills. 

The new technique depends on the use of a complex apparatus 
known as the A.R.L. Production Control Quantometer, which is 
an electronically operated form of direct-reading spectrograph. 
The three principal components are a source unit for exciting an 
arc, or spark, from the metal to be analysed; a spectrometer for 
measuring the relative intensities of the light wav hs existing 
in the arc; and a recording console giving direct interpretation. 
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NEW POSTS AT BELFAST: As we recorded last week, Short Bros. and 

Harland, Ltd., have recently made a number of staff re-oppointments. 

Mr. P. S. Lewis, A.F.R.Ae.S. (left) becomes superintendent of research and 

development ; and Mr. R. Beaney, A.F.R.Ae.S., formerly assistant designer, 
takes charge of the experimental department. 


Mond Nickel Fellowships 


HE Mond Nickel Fellowships Committee invites applications 

for five Fellowships of average value of {750 each for 1952. 
These Fellowships will be awarded to selected candidates of 
British nationality, with degree or equivalent qualifications, to 
egable them to obtain wider experience and additional training 
in industrial establishments, at home or abroad, of a kind to fit 
them for future employment in senior technical and administrative 
positions in British metallurgical industries. Each Fellowship 
wiil cover one full working year. Applicants will be required to 
state details of the programme they wish to pm re out. Particulars 
and forms of application are available from : The Secretary, Mond 
Nickel Fellowships Committee, 4 Grosvenor Gardens, London 
$.W.1. Completed application forms are required by June ist, 1952. 


For Inner Cleanliness 


NEW additive for use with aviation petrol was recently 

discovered simultaneously by two teams of Shell scientists 
working independently in Britain and America. The additive is 
a chemical—tricresylphosphate—and is so effective in countering 
lead deposition that (it is suggested) non-scheduled spark-plug 
changes may be cut by as much as 90 per cent. 

Tetra-ethyl-lead is a normal constituent of most aviation petrol, 
for it effectively raises the octane rating of basically lower-grade 
fuel. It is not, however, generally realized that the amount of lead 
passing through a large piston-engine is considerable; for 
example, the tetra-ethyl-lead consumed in a 1,200 h.p. engine 
during 1,000 hours’ running is the equivalent of about half a ton 
of metallic lead. Most of this is, of course, exhausted with the 
products of combustion, but nevertheless some remains and 
causes fouling. The use of tricresylphosphate will, it is thought, 
increase the life of plugs and valves many times over. All that 
now remains, it seems, is to discover some means of reclaiming 
the valuable lead from the exhaust gases! 


AT THE HUB: G'C. E. Pinto, Air Adviser to the High Commissioner for 
India, recently visited the Bristol Aeroplane Company's works. Seen 
here discussing a ET 171 rotor head in the helicopter department ore 
(left to right) Mr BAC) WC. Hickey ond W/C. Lol 
(Assistant Air Advisers), into and Mr. Colin Harvey (B.A.C.). 
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THE AERONAUTICAL BOOKSHELF 


Undramatized Drama 


“The Happy rg . Vietor Gollancz, Lid., 
Henrietta Street, London Price 12. 6d. 

APPY VALLEY was Command's ironical war-time 

nickname for the Ruhr; and this book describes the 1944-45 
activities of a Halifax squadron whose targets ranged over this 
formidably defended area and Northern France. Its crews were 
all French, and the author, who served with the R.A.F., gives 
such a graphic and moving picture of their experiences and 
feelings that the reader soon identifies the hero Chevrier with 
Jules Roy himself, and begins to realize that this “novel” is 
99 cent fact. 

Je know of no other writer who has so vividly conveyed to his 
readers the worst terror of many bomber crews during mass 
raids—the fear, not of being hit by enemy fighters or flak, but of 
being rammed by a colleague while flying almost wing-tip to 
wing-tip and nose to tail in the great stream of Halifaxes and 
Lancasters cruising in darkness to and from their distant targets 
and circling their massed airfield bases mainly in Lincolnshire and 
Yorkshire. 

Yet it is unlikely that more than a small jon of the 
aircrews lived with fear every hour of the day and night as Chevrier 
seems to have done, In fact, few who suffered from his intense 
forebodings—and, off duty, his loneliness—would have been able 
to continue. Horrifying though the casualty rate undoubtedly 
was, the worst period had been experienced some months before 
the raids described in this book. On the whole, members of 
bomber crews tended to fear more for their fellow crewmen than 
for themselves; as their operational experience grew, so, often, did 
their personal optimism about their own immunity from trouble. 

The beauty of Roy’s prose (admirably preserved by the trans- 
lator, Edward Owen Marsh) rivals that of St. Exupéry; equally 
important, as Air Marshal Sir Robert Saundby comments in his 
foreword : “There are no exaggerations, iling on of horrors, 
no false dramatization” —nor, one should a the usual excessive 
“love interest,” although there i is a girl whom Chevrier sometimes 
visits during his leaves. No book has given a better idea of how much 
we owe to the men of all countries who waged Bomber Command's 
ceaseless battle for more than five long and terrible years. 


Basically Evil 


“Marshal Without Glory,” by Ewan Butler and Gordon Young. 
Hodder and Stoughton Ltd., Warwick Square, London, E.C.4, 
287 pp. Illustrated. Price 143. 

A NATIONAL newspaper recently asked its readers what they 

would do if they discovered that Adolf Hitler was still alive 
and living as their next-door neighbour. More than half of those 
who rephed admitted they would keep his secret if he appeared to 
have become a decent, law-abiding citizen. 

We could not avoid thinking of this as we read Marshal Without 
Glory, a new and excellent biography of Reichsmarschall Hermann 
Goering. The authors have uncovered many new, details of the 
life of this incredible man; but despite Lord Justice Lawrence's 
verdict at Nuremburg that “Goering’s guilt is unique in its 
pre one wonders if, five years later, when half our le 

red to give Hitler another chance, Goering d still 
eh oe mned to death by a war crimes court. 

There seems almost more justification for Hitler’s last crazed 
order for Goering’s execution, for, although the Reichsmarschall 
remained faithful to his Fiihrer to the end, there is little doubt that 
his gradual r mental and physical deterioration contributed greatly 
to Germany's downfall. In Marshal Without Glory, we read how 
Goering, in February, 1940, stopped all work on such advanced 
designs as the Me 210, 309 and 262, the Ta 152, He 177 and 
Ju 188, in favour of mass-production of already outmoded existing 
types. Similarly, he suspended work on the “FX” guided bomb, 
a prototype of which was used by the Luftwaffe to sink without 
rr! difficulty the Italian battleship Roma, as she sailed to join the 
Allies in August, 1943. 

With the exe ~~ of the Mosquito, which worried and im- 

both Hitler and Goering so much that they ordered the 
¢ 262 to be commenad into a fighter-bomber, and so gave the 
Allied Air Forces an invaluable respite after D-Day, Goering 
would not face unpleasant facts. Thus, when his experts returned 
from Russia in 1941 with news that, for example, output of the 
engine works at Kuybyshev alone was greater than the combined 
production of the six main German aero-engine factories, he 
refused to warn Hitler of the dangers of invading Russia, and told 
his engineers that if they made public any hint of what they had 
seen, they would find themselves in a concentration camp. 

Those who cannot reconcile Goering the ue See ace, devoted 
husband and bluff diplomat with Goering whose guilt was unique 
in its enormity will find an answer in the words of the doctor who 


attended him at Langbro asylum in 1925. “As a - 
the doctor said, “I saw Goering in an unvarnished ition— ~and 
it was not a pleasant sight. I should say that his character was what 
psychiatrists call ‘hysterical’—-which means that his personality 
did not k together coherently. At one moment he displayed 
one ity and a few minutes later quite a different one. He 
was sentimental about utterly callous about 
everybody else. one was always, 
to some extent, afraid of him. tanga bonne ict what he would 
do next. I always knew that if I made a false step he might do 
terrible things. boon & officer, he was not 
difficult to discipline . which explains his attitude to Hitler. 
He was basically an evil person.” 


Authentic Wright 


“The Wright Brothers as Aeronautical Engineers,” by M. P. Baker. 

Smithsonian Institution, Washington, U.S.A. Illustrated. 
HIS little booklet has value as a work of reference out of all 
proportion to its small size. It provides for the first time 
detailed and accurate information on the Wright Brothers’ 
“laboratory” experiments and tests with ilotless gliders, which 
were conspicuously absent from Fred Kelly’s otherwise excellent 
ny ers published under the titles of The Wright Brothers and 
The Miracle at Kitty Hawk. 

Mr. Baker's thesis was presented in April, 1950, as a lecture 
before the National Aeronautic Meeting of the Society of Auto- 
motive ~~ It has been reprinted from pages 209-223 of 
the 1950 Report of the Smithsonian Institution, and ides 
a further welcome reminder that the long-standing feud 
Orville Wright and the Smithsonian is a thing of the past. 

Photographs of the Brothers’ delicate test-equipment, and 
reproductions of pages from their notebooks, bear testimony to 
the logic and thoroughness of their app h to the blem of 
powered flight. The reader is, in fact, left with the “conviction 
that, even if the Wright Brothers had never left the ground in their 
1903 — biplane, the results of their aerodynamic experiments 
would make them the greatest of all aviation pioneers. 


BOOKS IN BRIEF 


A LITTLE over a year yi Flight of February Sth, 1951, we 
reviewed Major Alexander P. Seversky’s much-discussed Air 
Power—Key to Survival. deine comes news that in a few weeks’ 
time Herbert Jenkins, Ltd., are to publish an ish edition, at wos 
with a foreword contributed by Air Chief Sir Philip Joubert 


ONE of the most noticeable changes on our roads since the war 
has been the — in vast numbers, of motor-assisted 
pedal cycles. ese little vehicles, with their phenomenal 
economy, have captured the imagination of all sections of the 
pon sO it is not surprising that there should be a demand 
‘or a book about them. That need has now been met—with 
Autocycles and Cyclemotors (by the staff of The Motor Cycle; 

blished at $s, or §s 3d by post, by Iliffe and Sons, Ltd., Dorset 

iouse, Stamford Street, London S.E.1). Both prospective and 
present owners will find guidance on every aspect of the subject. 


Books Recommended by “FLIGHT’’ 


Gas Turbines and Jet Propulsion. By G. Geoffrey Smith, 
M.B.E. sth Ed. Price 21s net; pest, 124. 
Fellowship of the Air (Jubilee Book of the Royal Aero Club). 
By B. J. Hurren. Price 30s net; by post 30s 11d. 
Mechanics for the Home Student. By Eric N. Simons, is 
association with W. D. Burnet, B.Eng., Lecturer in Mechanical 
at Sheffield University. 7s 6d net; by post, 
731 
A Racing Motorist : His Adventures at the Wheel in Peace 
and War. By S. C. H Davis of The Autocar. Price 108 6d net; 
by post, 
Rallies and Trials. By S. C. H. Davis of The Autocar. Price 
1§8 net; by post, 15s 7d. 
Roads of France—A Guide to Tourist Routes. By A. G. 
Douglas Clease. Price 5s net; by post, 5s 2d. 
‘World Annual, 1951-52 (Incorporating Yachtsman's 
Annual). Price 308 net; 

Obtainable at all booksellers or direct from the 
Publishing Dept., Stamford St., London, S.E.1. 
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FLIGHT 


IN SERVIGE WITH COASTAL COMMAND 


eee 
Pes 


Should a third world war whee out, the enemy will 
make an all-out attempt to sever Britain's sea 
communications by ruthless use of large, fast, 
« schnorkel-equipped submarines. To counter this 
* menace, more threatening than anything launched by Z 
Hitler, Coastal Command calls on the Avro Shackleton, 4 
the sub-killing descendant of the famousAvro / 
Lancaster and Lincoln bombers. Guided by the most ys ; 
modern submarine detection gear and massively 4 
armed for the kill, the steadfast Shackleton has P 
exceptionally long range and, of vital importance, 
four engine reliability. Should one engine fail, the — 7 
Shackleton can still continue its mission without / 
seriously diminishing its effective striking ability. 


MEMBER OF THE HAWKER SIDDELEY croup / PIONEER... 


AND WORLD LEADER 


IN AVIATION 
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GOOD/YEAR 
AIRCRAFT TYRES 


Developed through years of research and testing, 
Goodyear aircraft tyres are built to “ take it ’’ on 
touchdown. Resistant to heat, fatigue and 
bruising, built to stand up to the impact of weight 
multiplied by m.p.h., they assure safety at today’s 
high landing speeds. The All-Weather Tread 
illustrated is one of the variety of aircraft tyres, 
designed to give maximum reliability under all 
conditions. 


CROSS WIND LANDING GEAR 


This patented Goodyear device permits 
cross-wind landings or take-offs in relative 
safety, without any tendency to ground loop. 
Castoring wheels permit a yaw of 25° on 
either side of centre while maintaining a 
straight course along the runway. 
Increased flying safety is further enhanced 
by the incorporation of the popular disc 
brake in this revolutionary castoring wheel. 


GOOD/SYEAR 
ORIGINAL DISC BRAKES 


The Disc Brake was first introduced by Goodyear 
several years ago. Since then the knowledge gained 
from actual operating experience has been vigorously 
applied, and to-day, the Goodyear Disc Brake has a 
reliability unique in this field. They give the pilot real 
confidence in landing, and sensi\ive control in every 
ground manoeuvre. Here again, Goodyear Research 
and Enterprise are far in the lead. 
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DEFENCE 


Super-Priority for Aircraft Production : 


long and interesting debates in the House of Commons 
last week. Aviation matters were frequently under re- 
view, but in the case of the Defence debates, and with the 


aod in the Howse of Coonenons 


DEFENCE ESTIMATES 
Opening the debate on March sth, the Prime Minister said that 
his greatest anxiety in the sphere of defence was the slow rate of 
delivery of modern aircraft to the Royal Air Force. He had directed 
that “super priority’ should be given to the provision of the latest 
Mr. Churchill began with the comment that deliveries of 
modern aircraft were seriously behind the original programme 
in consequence, had had to be reviewed. As a result, the 
maintaining its size—was not being 
re-equipped with modern machines as should be. 
Our greatest need was for modern ai t im squadron service. 
he Russian Mig-15. 
He agreed that it was not unnatural in this competition of 
for one nation temporarily to outstrip its rivals; but it would be 
— te if war were to come at the moment when the 
y had the great advantage in modernity. 
from existing production to an improved type. The 
of the Mig-15 in Russian squadrons in 1949 a con- 
siderable advance in aeronautical design, 


gain and keep the lead in design. 


tion in the cockpit and not throughout the aircraft. 
ly, he thought, the number of instruments in an aircraft 
could be reduced. 

Mr. Nigel Birch, the new Parliamentary Secretary to the 
Minister of Defence, dealt with the run-down in aircraft 
tion when he replied to the debate. He said this development 
could be attributed to the post-war policy of adjusting production 
to dimensions appropriate to a period of comparative peace. This 
had meant the evolution of the Meteor, Vampire, and Lincoln— 
all essentially last-war types. Manufacture in the aircraft industry 
had not started increasing until 1950 and the main difficulty today 
was simply that of restoring the correct tempo of output. 

The new aircraft he mentioned as “coming along now’’ were, 
except for the Canberra and the F-86, still only prototypes. 
Meanwhile the Russians had the Mig-t5 in very considerable 
quantity, 

The result was that in the near futu.e there was no prospect of 
enough new aircraft being put into service to deal with the Mig. 
The country thus faced a risk which would be very much greater 
if we were not blessed with Allies. The state of our air defences 
alone would be a reason for rearmament. 


NAVAL ESTIMATES 


In his statement on the ~~ eg in the House of 
Commons on March 6th, Mr. J. P. L. Thomas, First Lord of the 


Admiralty, said that he had intended to ask for £357,2$0,000, or 
more the sum voted for ee the 


DEBATED 


Naval Aviation and Carrier Progress 


had also presented a Revised Estimate providing for the expected 
Naval share of oe to be taken as an additional A 
priation in Aid ws the net cash grant required for Naval 
expenditure in the coming year would be £332,250,000. 

Later in his , when he turned to the an 
Aviation, Mr. said: “Every Naval officer now 
that this [Naval Aviation] is the main striking power of the Rew, 
and Naval Aviation today employs one-quarter of the t 
manpower of the Navy. It is, of course, important for officers 


On the subject of the Navy’s rearmament programme, Mr. 
Thomas said that it would be achieved, but not without delays, 
and he made a particular point of the shortage of shipwrights in 
the Royal Dockyards (600 were needed and 200 d be taken 
on at once at Portsmouth where the reconstruction of H.M.S. 
— has been seriously delayed). 

1952-53. More than 80 per cent. of it would be ships already 
under construction, such as Ark Royal, the four Hermes-class light 
fleet carriers, the six Daring-class destroyers, and frigates of four 
types, as well as a large number of coastal and inshore mine- 


sweepers. 

The fleet carrier Eagle had been completed and was now in 
commission, while her sister ship Ark Royal, now fitting out, was 
Referring to the other H.M.S. 
Eagle of Elizabethan times, . Thomas thought it was fitting 
that the first new ship to join the ul Navy since the accession 

was one herself launched at 


946. 
H.M.S. Eagle would be able to handle larger and faster aircraft, 


by high-speed lifts; flight deck 
than two acres, and the catapults for launchi 
powerful than any that the R.N. had used up till now. The aircraft 
were put into ition for loading onto the catapults by an auto- 
matic device which should greatly speed-up launching operations. 
Very much then arrester-gear would accept landings by faster 
and heavier aircraft than any previously launched from our carriers 
and the new syétem of flight-deck lighting eae 
tion of jet aircraft possible by night as well as . HLM. MS Basle 
would have a peace-time complement of 88 1,337 rat- 
ings, excluding the complement of air squadrons ce an 1397 

In answer to questions, Mr. Thomas added that the Eagle one 
lete had cost a little over £15 million. He was unable to say when 
he expected the aircraft would be embarked in Eagle. 

Turning to the Hermes class of light fleet carriers which were 
urgently required in service to match the production of modern 
high-performance aircraft, he said that they should be completed 
with as little delay as sible. The cofitractor’s sea trials of 
Centaur, the first ship of the class, were ex: to begin early 
_ year and would be followed by those of Albion in the spring 
of 1953. 

The only carrier of the Majestic class in hand was Majestic herself 
and she was being completed for the Royal Australian Navy, 
whose other carrier, H.M.A.S. Sydney, had done such valuable 
work in Korean waters. 

Mr. Thomas thought that the House would be especially 
interested in the four types of new frigate: two t for anti- 
submarine work, a third for anti-aircraft and a fourth for aircraft 
direction. It had not been possible to produce an all-purpose 
vessel because modern equipment was now so great that it would 
not go into one vessel of a reasonable size. No one ship, therefore, 
could carry all, but at the same time cach type do some of 
the work of the other type. Two of these new types of anti- 
submarine frigates were laid down and well under way. 

Commenting on the speed of aircraft, which was always increas- 
ing and presenting new problems for defence, Mr. Thomas said 
by the time a shell from the main anti-aircraft armament of a 
ship reached the range of its target, the aircraft would have moved 
on 1,000 yards, so that in the air the shell fired from astern was 
hard put to it to catch up with the aircraft it was pursuing. Guided 
weapons were obviously the answer to the problem. At the same 
time we were trying to improve our gunnery systems to combat the 


fast aircraft. 
Concerning the characteristics of the front-line Naval aircraft 
(Concluded at foot of page 304) 
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oa ; were somewhat disconnected and spread through the discus- : 
sion of many other matters. 
| : Great efforts, said Mr. Churchill, were now being made to | 5 
i advance production of Hawker 1067 and Swift aircraft for a day- 
> interceptor role. He emphasized, however, that these machines sia 
: would not be in service in the near future or, indeed, for some : 
i time in anything like adequate numbers. Great exertions were i of 
j needed to build up production to the necessary level and also to 
doing their best, but the day might come when the Minister of ee 
any: aid would have to recommend that they should be taken over a 
by Government to speed up production. of 
GIC. C.A.B. Wilcock said there had been an alarming lag in our = 
{ air preparations, particularly in bombers. What was wanted was ie 
a mass-produced bomber—one without all the frills, with only : 


FLIGHT 


AIRCRAFT 
STEELS 


Assurance of Consistent High Quality: A Note 
on the Work of Sheffield’s Specialist Firms 


TEEL is so universal a metal, perhaps the most versatile of 
all the alloys, that one does not immediately associate it with 
aircraft. And yet into aircraft go the greater percentage of 

the finer steels, It may not be generally known that S$ id, 
a name almost synonymous with steel, produces only about one- 
sixteenth of the country’s steel output. But that sixteenth is 
worth about the same amount—in terms of money—as all the 
remainder together : and of Sheffield’s output not much less than 
half is devoted to aircraft, It is thus true to say that roughly 
a quarter of the monetary value of the total steel output of Great 
Britain is chargeable against aircraft. 

Like almost every other constituent of modern aircraft, the high 
cost of aviation steels is not specifically due to the basic costs of 
the materials as such. Certainly, the basic costs are comparatively 
high in that they reflect the scarcity value of chromium, molyb- 
denum, tungsten, vanadium, manganese, and other elements. 
The greater proportion of the high final cost is, however, a 
result of the elaborate laboratory processes required, the special 
furnaces and control equi t used, the exhaustive inspection 
procedures demanded, cad the difficulties of the unit production 
processes. 

During a recent visit to Sheffield, we were privileged to see 
a little of the work being done in the production of aircraft steels 
at the English Steel Corporation, William Jessop and Sons, Ltd., 
Thomas Firth | and John Brown, Ltd., and Firth- Derihon, Ltd. 
Having had this experience, we are astonished that aircraft steels 
are as cheap as they are. 

To take, for example, the production of a turbine blade : the 
cropped lengths of bar stock are heated in a furnace and, haneer 
reached the correct temperature, are withdrawn and ‘ 

The upsetting process reduces the original length, poten nar 
increasing the diameter and, in doing so, modifies the grain flow. 
After upsetting, the embryo blade goes through a successive series 
of re-heatings and re-shapings with swaging tools under the 
steam hammers. Following the fifth stage of shaping, the piece 


is pt ge to a form which is faintly recognisable as a blade, 
thereafter ing an edge-t rimming operation in a 

to remove the ‘ : the result is the finish-forged 2 die-seamp 
then has to be machined both for surface contour and base 
anchorage. Quite aside from the final machining, however, the 
uction of a blade from original bar stock to finish-forged state 
involves no fewer than seven successive operations, between cach 
of which every individual unit is shot-blasted and inspected for 
flaws 


This care and elaboration in the production fy Renna 
plemented by the activity in the research and deve! art- 
ments of the a mg steel companies. This activity is ‘divisible 

constant search for new “mixes,” and 

i ig of physical properties both in short- and 

pre-eminence of British gas turbines 

pois largely on the steel scientist, for without the highly 

ialised steels which unremitting research has made available, 

development of the gas turbine would not have been possible. 

Names like D. A. Oliver, C. Sykes, and H. H. Burton deserve to be 

better known. The evolution of high-temperature steels was 

in itself a great achievement, but no less an achievement is the 
recent development of “‘economy steels” in which smaller 

percentages of the rare clements ‘ased bo aed, whilst not incurring 

penalties in a reduction of physical properties. 

The laboratory testing side of the work can, 
perhaps, best be illustrated by brief reference to some of the 
equipment used. To cite but one bec gs William Jessop and 
Sons are now using —— capable of measuring specimen 
temperature to an accuracy of o.1 deg C at temperatures 
to 1,000 deg C; electronic gear which 


+ 0.5 deg C for 
testing periods up to four and a half 
years; extensometers that will detect 

of the order of o.0o0orin 
in the length of a creep specimen; 
thermal-shock apparatus to simulate 
extreme working conditions of, for 
example, a nozzle guide vane; and 
creep and tensile testing equipment 
for turbine discs. 


DEFENCE DEBATED (Continued from page 303) 


which have come or are coming into use, the First Lord said the 
present single-seat day fighter, the Sea Fury, which had proved 
most effective in the strike-role in Korea, was at present being 
replaced by the Attacker jet fighter. The Attacker was, however, 
only a stop-gap until the arrival of the Sea Hawk, which was now 
being built and to which the Navy was looking forward. He hoped 
it would be in service during the coming year. It would 
four 20 mm guns and a rocket battery, and it would have both 
greater endurance and considerably higher speed than the 
Attacker. 

We also had on order a two-seat all-weather night and day jet- 

hter, the Sea Venom. This had an armament similar to the Sea 

awk. For anti-submarine work we had the Firefly Marks 5 and 6 
in service. We were developing a swept-back jet interceptor, but 
at the moment details of the performance could not be given. It 


Not only were we aiming for 


the best aircraft for attack and defence, but we were not overlook- 
ing the potentialities of the helicopter for anti-submarine and 
rescue work. 

Mr. Thomas then spoke about the development of the new 
high-performance steam catapult. He gave no answer to questions 
regarding progress with the Fairey G.R.-17, how it was coming 
along, or whether the had dropped back. 

The build-up of Naval Aviation meant that we had got to have 
airfields and shore accommodation adequate for these new aircraft. 
There had to be lengthening and modernizing of runways to meet 
the needs of jet aircraft. The U.S. Navy had been very generous in 
offering us a chance to undertake pilot training out there to help 
with our air exjansion while these alterations were going on, so 
that our programme of training would not be held up. 


q 
ie 
Seven — in the production of a tur- an 
bine blade. Between each stage the fe 
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THE “DOLLAR SHOWCASE” COMETS 


Om: his —— at London Airport from New York on March sth, 
» chairman of B.O.A.C., gave his views on 
a Ith ey 3 aspects of British air transport. Sir Miles said : 
“I made preliminary arrangements while in America for our own 
services to start, subject to delivery of aircraft, at the end 
of this year from New York to Nassau, New York to Bermuda 
and New York to Jamaica. A good deal of work on local airports 
and fuelling arrangements is necessary. Plenty of time has been 
given to the local authorities to get ahead with them.” 

The announcement of i production facilities for the 
Comet, Sir Miles said, was good news indeed. On the previous 
day he had lunched with Mr. Juan Trippe, President of Pan 
American Airways, and found him to be very interested in the 
potentialities of the Avon Comet which B.O.A.C. proposes to use 
on the transatlantic and other routes. 

Sir Miles indicated that the overall B.O.A.C. results for the 
current financial year, ending March 31st, will be at least 
£4,000,000 better than last year’s and that the first month’s 
bookings for tourist-fare transatlantic services indicate how right 
the introduction of these services is—bookings for show an 
increase of 117 per cent compared with the same last year 
and an increase of 82 per cent in dollar earnings. 


SCANDIAS FOR ARCTIC ROUTE 


T#: ‘Route of the Midnight Sun,” from Oslo into Norway’s 
arctic, is, according to Saab Somics, to break with its long 


tradition : in future it will be flown with landplanes. Before the 


1939-45 war Det Norske Luftfartselskap pioneered this difficult 
coastal route with Junkers W.34 and Jus2/3m floatplanes; follow- 
ing the war the Jus2s went back into service, but for some years 
up to the close of the route for the winter in 1951 a fleet of Short 
Sandringham fiying-boats was used for the Stavanger-Bergen- 
Oslo-Trondheim-Bodé-Harstad-Tromsé sectors and the Jus2s 
continued this route from Tromsé to Kirkenes, near the Norwe- 


ELIZABETHAN CAPTAINS : This photograph, taken during the recent 
flight to Switzerland, France and Italy of the B.E.A. Elizobethon 
R.M.A. “*William Shakespeare,"’ shows (left to right) Capt. 
W. Baillie, chief flight captain, B.E.A.; Capt. J. W. G. James, director 
of flight operations, and Capt. C. F. Riley, flight captain of the Elizabethan 
flight. A picture of the aircraft at Nice appears on page 288. 


SUPER-CONSTELLATION PRODUCTION: Deliveries of Eastern Air 
Lines’ fleet of 14 L-1049 Constellations are almost complete; 11 hod 
been delivered hy bye end of February. The second order for this type wos 
placed by T. and four for this company ore here seen under con- 
struction at Burbank, California. T.W.A. should receive its first L-1049 
in mid-summer and in the autumn Eastern Air Lines are due to the 
first of their 16 turbo-Cyclone-powered 1-1049C 


gian-Soviet border. The operation of flying-boat services has 
always been uneconomic as the route has had to be closed in 
winter months, with consequent low utilization. 

Beginning on June 1st, the Norwegian region of Scandinavian 
Airlines System is to —_— six return flights a week between 
Oslo and Bodéd Pana rondheim, using Saab Scandia 26/32- 
acd lanes. The existing airfield at Vernes, near 

rondheim, wi , while at a new airport 
is nearing completion S.A.S. is hoping to achieve year-round 
service with the Scandias on this route and this year a 
are to continue to December rst. The introduction of the Scandia 
on this route is expected to save the Norwegian taxpayers some 
N.Kr.1,000,000 (£50,000). 


C.A.B. SLUMP WARNING 


AT smecting of the Acro Club of W » the vice-chairman 
of the U.S. Civil Aeronautics Board, Mr. Oswald Ryan, gave 
the warning that the airlines must prepare for a slump if and when 
a pens in various parts of the world eventually come 
to an ¢ 

Mr. Ryan said that present increases in air traffic were to a 
great extent directly related to military activity. He added 

“A financial setback today, comparable with that which the 
airlines suffered in 1947 and 1948, would call for subsidy aid of 
an amount far greater than that required a few years ago. It is at 
least doubtful whether Congress would be willing to contribute 
so large a sum.” 


AIRPORT MOATS NEEDED? 


E three recent transport-aircraft accidents at Elizabeth, N.J., 
may have far-reaching effects on U.S. airline operation. 
Following the closing of Newark Airport (near Elizabeth), the 
State of New York has approved a bill requiring aircraft, “ 
ever possible,” to fly over rivers, streams or waterways instead of 
directly over New York City or Buffalo. The Presidential Com- 
mission to inquire into airport and airport-control conditions at 
Newark is also to visit other airports near New York, Chicago, 
Los Angeles and San Francisco. Lt.-Gen. James H. Doolittle, 
who heads the commission, said: ““The work of this commission 
will be to make a nation-wide study of civil and military airport 
facilities, their location as to convenience and utility, and the 
lems they may present as to nuisance and possible danger.” 
e also said that the commission would hold no open hearings; 
parties would give their opinions in camera. 


1.A.T.A. FIXTURES 


A PROVISIONAL list of dates and venues of 1952 1.A.T.A. 
conferences and committee meetings of various kinds has 
been issued, and is given overleaf. 

Precise dates and places have yet to be decided for three events: 
summer meetings of the Accountancy and Statistical Sub- 
Committee and Facilitation Sub-Committee and an autumn 
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Traffic Conference of 3 Agency Sub-Committee, possibly to be 
held in Singapore. Dates and places are as follow :-— 

Mar. 27th, Traffic Conference 1 Agency Sub-Committee, t4th Meet- 
ing (Mexico); Mar. 318t, Composite Agency Sub-Committee (Mexico 
Cary); Apr. ist, Insurance Sub-Committee (New York); Apr. 28th, 
Warsaw Convention Special Committee (Bermuda); Apr. joth, Legal 
Commuttee (Bermuda 

May sth, Pifth Annual Technical Conference (Copenhagen); May 11th, 
Traffic Committee, 1sth Meeting (Buenos Aires); May 12th, Clearing 
House and Revenue Accounting Sub-Committee (Rome); May 13th, 
Composite and Joit Traffic Conferences (Buenos Aires); Ma 
Technical Committee, 14th Meeting (Copenhagen); May 19th, Medical 
Committee, 2nd Meeting (Copenhagen); May 21st, Financial Committec, 
roth Meeting (Rome 

Sept. 12th, Executive Committee, 24th Meeting (Geneva); i Sept. it 
Highth Annual General Meeting (Geneva); Sept. 16th, 
ference t Agency Sub-Comunittee, 15th Meeting (venue to be announced}; 
Sept. 19th, Executive Committee, - Meeting (Geneva); Oct, 7th, 
Traffic Conference 2 Agency Sub- 16th (Paris’. 


P.A.A.’s DC-6Bs 
with the inauguration on May 1st of North Atlantic tourist 
services, Pan American World Airways will introduce 82- 
DC-6Bs on its New York to London “Rainbow Ser- 
vice,”’ to be operated four times weekly. The frequency of tourist 
services into London will reach ten a week during the peak period 
and already 60 per cent of wy dae ga *s tourist accommodation 
for mid-summer has been 5 t year P.A.A. carried 
92,601 Atlantic passengers and this year will offer 200,000 seats 
on the transatlantic services. 

DC-6Bs will also operate to France, Italy, Germany, Belgium 
and Holland, On August tst they will replace Constellations on 
the London - Middle East - India services and later in the year 
these aircraft will operate the round-the-world services. Eventually 
the DC-6Bs will replace all the Atlantic Division Constellations. 

The weekly New York-London DC-6A cargo service will 
continue to be operated for P.A.A. by Slick Airways. 


NEWS FROM MEXICO 


BILATERAL agreement has recently been sions by France 

and Mexico for the operation of mail and freight 

air services between these two countrics. ‘—s services 

will be operated by Air France, with Constellations and it is 

ay bm ang that scheduled flights will begin next month. 

Two Mexican companies are interested in flying this route and 

a decision as to which company will be approved by the Mexican 
7 of Communications is expected shortly. 

¢ two Mexican companies are Acrovias Guest S.A., which 

has already had transatlantic operating experience and which is 

currently operating a DC-4 service between Mexico and Miami; 

and Compafiia Mexicana. de Aviacién S.A., which flies DC-6s 


DON’T LOOK: The illustration (“‘Look, Don’t Ask’) of the Aer 
yo flight-arrival indicator at Dublin Airport, published in ‘“Flight"’ of 
February 29th, has prompted B.E.A. to produce this photograph, taken in 
No. 3 passenger arrivol building et Northolt Airport. It shows an inquirer 

using one of the green telephones which are linked directly with the 
flight-information branch. 


IRISH PEER: A model of the Vickers-Armstrongs Viscount 707 finished in 

the green gene of Aer Lingus, who have ordered four of these 

40-passenger machines for service on their Dublin-London, Paris and 
Amsterdam routes. 


between Mexico City and Havana, and DC-3s and DC-6s from 
Mexico City to ry 1 Ben in addition to operating a network of 
local services. 

It is reported from Mexico, that C.M.A. has now 
Acrotransportes S.A., a small company which has been running 
cargo and limited > ape services between Mexico City and 
the northern part Cc. A. now plans to extend its 
internal services ~iy and Reynosa, on the U.S.- 
Mexican border. 


PACIFIC AIRLIFT 


Evans 1951, Seaboard and Western Airlines, Inc., carried 
a total of 2,314.64 tons of military freight and mail on the 
Pacific airlift to Tokyo. This amounted to 10 per cent of the total 
23,000 tons flown to the Far East during this period a 
and commercial aircraft in the operation, which is under 

of Military Air Transport Service of the U.S.A.F. 

The company’s fleet of DC-4 “‘Airtraders”’ also lifted 2,248 of 
the 68,000 high-priority military personnel flown on the operation. 
Of the 5,800 airlift flights made during the year, Seaboard and 
Western made 367 

In all, the company carried 8.4 per cent of the total tonnage of 
- t, mail and passengers, though they flew only 6.3 per cent 

trips. 


BREVITIES 


IRST of the ad hoc London-Paris services of B.E.A. to be 
operated by an Elizabethan aircraft since the brief introduction 
of the type in 1951, was flown on March 3rd, by R.M.A. William 
Shakespeare, commanded by Capt. C. F. Riley. This same 
machine was due to make a proving flight to Ziirich and Vienna 
on March r1th-12th. 
* 

In order to meet the demand for fast services between Sydney 
and Tasmania, both T.A.A. and A.N.A. have begun direct 
Sydney-Hobart flights, thereby saving an hour compared with 
the old route via bourne. ese New services are in competi- 
tion with the Solent services of Trans Oceanic Airways. 

* * 

A scheduled passenger-service between Dublin and Rhoose, in 
South Wales, is due to be opened by Aer Lingus on June roth and 
poh Minister of Transport and Civil Aviation has said that the 

ssary arrangements are now being made at Rhoose. He said 
on Rhoose will probably be dodanea as the future airport for 
Cardiff and South Wales. ° 
* * 

Australian National Airways had a record year for air freight 
in 1951, when 78,728,378 Ib was carried; this is 13,000,000 Ib 
more than in 1950. ¢ company now operates 112 scheduled 
cargo-flights a week, employing three Bristol 170s and three DC-3s 
exclusively for this saa. 

* 

Silver City Airways is engaged in carrying a large number of 
British-built Ford cars from Lympne to Le Touquet; it is expected 
that over 40 cars will have been carried by the end of the first 
week. Recently the company has also been busy carrying animals ; 
a stag and two does in fawn were flown into Berlin to start replac- 
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Bristol, 
and 2,000 cattle (see pages 284-285 of this issue) travelled from 
Lympne to Le T: ‘ouquet. 


Se B.E.A. is to start a daily Manchester-London 
service with aircraft. There will be an carly morning 


departure ter and an evening departure from 
departure from Machover and ap evening Seer Flying 
time’ Il be 1 hr 10 min. 


The U.S. Civil Aeronautics Board has rejected new proposals 
for domestic air-coach services to be operated by a number of 
U.S. airlines, and the six companies at present ting such 
services must reach new agreements with the C.A.B. before the 
end of March or else lose their certificates. The Board suggests 
that air-coach fares could be reduced from the present rate of 
about 4} cents per mile to 4 cents or lower. In order to 
about the lower fares, the C.A.B. recommends that more pas- 


DUaNs January and February, the Wiltshire Flying Club 
logged 147 hr 10 min, a figure slightly down on that for the 
corresponding period last year, but nevertheless a very creditable 
one considering the adverse week-end weather experienced. 
During the last few months, advantage has been taken of the 
depressing climatic conditions to complete the annual overhaul 
of all the club aircraft and those of the Royal Artillery phe 
Club. The W.F.C. can now place at the disposal of its mem 
five Autocrats, four Tigers and a brand new Autocar, the last- 
named recently purchased by the Royal Artillery Flying Club. 
This lavishly-equipped four-seater is available to members at 
£3 10s an hour, and the W.F.C. remarks that, four up, this 
machine provides travel at something like railway rates. 
Thruxton Aerodrome will be closed to visitors on April 12th. 
13th and 14th, as the first national motor cycle race meeting is to 
oe there on Easter Monday. Members flying from the 
airfield on local flights will be allowed to operate as usual, although 
they are asked to obtain prior permission from the C.F.I., as 
there are likely to be various obstacles on the airfield. 


DESPITE unfavourable early weather reports, the Southern 
Aero Club at Shoreham successfully no | its first flying 
event of the season in the form of a lunch patrol on Sunday, 
March 2nd. The weather, as so often is the case, turned out to 
be much better than forecast. The event took the usual form: 
it began at noon, when the defending aircraft of the S.A.C., under 
the leadership of the C.F.1., Mr. C. L. Pashley, took off to patrol 
their respective sectors. A quarter of an hour later the attack 
pot under way, and lasted until 12.45 p.m. Soon after, some 

aircraft were parked outside the new club-house and over a 
hundr enthusiasts were preparing to do justice to the lunch 

prepared by the S.A.C. 


competitions is being promoted by the Royal Aero Club. 
with prizes provided by the Kemsley Flying Trust. 

The competition is for a light aircraft built to a specification 
drawn up by the promoters, and it is open to British subjects only. 
Entries should be submitted to the Secretary-General, The Royal 
Aero Club, 119 Piccadilly, London, W.1, before December ait, 
1952, and intending entrants are asked to inform the promot 
immediately of their intention to participate. Prizes of ore ise 
and £25 will be awarded. The eget will rest ae 
entrant, but the R.Ae.C. reserves the right of 
of any design in the Royal Aero Club Gazette. 

Chief details of the specification are as follow:— 

The aircraft shall be designed around a four-cylinder in-line 
inverted, air-cooled engine of 75 maximum b.h.p. It shall be a 
two-seater, with dual control, capable of carrying up to 50 Ib of 
baggage. The specification lays stress upon good handling char- 
acteristics and the ability to operate from small grass fields; it 
further states that the aircraft shall be stressed to qualify for a 
normal category C. of A 

The design should be submitted i in such a form that it could be 
handed over to a drawing office for detailing with the minimum 
subsequent supervision on the Fae of the designer. As a rough 
ae the following is suggest hat a three-view G.A. dra 

rincipal dimensions should be submitted, — wi 
a ye pd of wing and fu , showing location and 
of major structural components. Further drawings, or 


‘being promoted by the Royal Aero ‘Club, 


FROM THE CLUBS 


LIGHT-AIRCRAFT DESIGN COMPETITION 


About 1,500 a Pes are expected on Scandinavian 
Airlines services during the forth- 
coming Olympic British oon thee Airways will be 
operating a daily London lsinki Viking service 
from July 11th to August rth 


A pioncer British nate engineer has just retired after 32 years’ 
service with B.O.A.C. and its predecessors, Im ee ae a 
and the Instone Air Line. He is Mr. W. E. C 
B.O.A.C.’s engineering manager at London Airport until the poe 
of last month. He joined the Aircraft Manufacturing Company 
at the end of the 1914-18 war, and later served with the pioneer 
British Airline, Aircraft Transport and Travel, Led. 


Of the thirty invaders, only three managed to get in without 
having their registration letters taken; the lucky (or skilful). pilots 
were Mr. Neville Browning from Herts and Essex Acro Club in 
his dark green Messenger; Mr. Hall from Elstree Flying Club, 
flying an Auster Autocrat; and Mr. McLean from the Airways 
Aero Club, in a Magister. These three qualified for a free 


from Airways Aero Club, Denham; Elstree Flying 
lane Club; Herts and Essex Aero Club; 
Wiltshire Flying Club; Redhill Flying Club; the Experimental 
Flying Group of the 'ULLAA. (represented by Moth Minor 
G-AFPR), ag various others. Much amusement was caused 
when Cdr. J. S. Sproule arrived in his Piper Cub, from which 
he proceeded to unpack « small cycle which he “drove” furiously 
across the airfield 

Incidentally, the S.A.C. annual subscription now stands at 
£2 2s, covering both flying and social membership; monthly 
membership is also available, at 10s 6d. 


chairman of the 
Northamptonshire Aero Club, Councillor C. M, Newton, 
who, in his speech at the club’s recent annual eral meeting, 


NCOURAGING news comes from the 


indicated that private flying d more than ever in 
the club’s area. He stated that instructional fly flying had increased 
by more than 100 hours over the previous year’s total and that 
17 members had been granted P.P.L.s. In tion, eight A.T.C. 
cadets had been trained under the flying scholarship scheme; 
three are at present under instruction. 

On June 14th an air display will be held at Sywell Acrodrome, 
from which the N.A.C. tes, on behalf of the Air Rangers 
(Girl Guides Association); Air Force support is being given. 


sketches, should be submitted giving the layout of controls and 
equipment and the details of a unusual features, including such 
description as may be necessary. The promoters give no guarantee 
of the safe return of documents, and ask entrants not to apo 
originals; they would appreciate four copies of all drawings and 
papers. A type record containing aerodynamic, structural and 
performance estimates should be included, the entrant quoting 
all sources of information used; finally, costing estimates 
are required, based upon an estimated t quantity of fifty 
aircraft. 

This competition, Flight feels, is certain to bring an enthusiastic 
response, even though no guarantee can be given that the winning 
design will ever be built. One point which might be raised is that 
the character of any design submitted will be greatly influenced by 
the expected total production. The promoters would not bar, or 
discriminate against, any competitor submitting a novel design, or 
one requiring high initial tooling costs, provided he explained why 
any particular feature, or method of construction, was adopted. 

n conclusion, it is to be assumed that the specification quoted 
for the proposed power plant does, in fact, refer to an actual 
engine now under development. The specification is as follows: 
four cylinders in line, four-stroke, inverted, air-cooled, direct 
drive. Bore, 3.937in; stroke, sin; swept volume, 3.98 litres; 
weight, with fuel pumps, 225 Ib plus or minus 2} per cent. Maxi- 
mum continuous power, 75 b.h.p. at 2,300 r.p.m.; fuel consump- 
tion at recommended cruising power (60 b.h.p.) 5 gal hr. Esti- 
mated capital cost of engine, £285. 
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- ing those destroyed in the Grunewald during the war, a number sengers should be carried in Constellations and DC-6s—possibly < 
a as many as 80 in the former. : 
FS Swissair is orted to be considering the operation of a direct 
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CORRESPONDENCE 


The Editor of “Plight’’ does not hold himself smpena ie the views expressed 
esses of the writers, 


by correspondents in these columns; the names and 


not necessarily for publication, must in all cases accompany 


The Navy and Coastal Command 

The R.N. wants the major part of Coastal Command ” What 
next? The moon and stars? 

1 was many years in both Services, but never in the R.N.A.S., 
and served in the old Argus in the early twenties, before R.N. 
officers were employed as observers and eventually as pilots. 
Coastal Command was then called the Coastal Area. On board 
the carriers, and on Coastal Area stations, senior officers were 
mostly ex-R.N.A.S. with naval experience also, and were worthy 
of their responsible posts. 

R.N. was justly and rightly Gerard, Maclean, 
Samson, Oliver, Bigsworth, Fiew Hewlett, Durston, Bowhill and many 
others; some have passed on, others are on the retired list. All the 
observers were ex-R.N., having begun their carcers as boys and 

and wireless ratings, eventually becoming warrant officers 

in the R.N.A.S. Some are now group captains and wing com- 

manders on the retired list. I well remember actually serving with 

many of them as a sailor in the Bolshevik Campaign of 1919. 

When t were in the R.N. and R.N.A.S. no naval man dared 

to find fault with them, but the Navy did find fault with them when 
the R.A.F, became properly established on board the carriers. 

I remember the very start of the feud. “The R.A.F. are useless 
throw-outs from the Navy and Army” and other such remarks 
were made; no matter what the R.A.P. did, credit was never —. 
Then came the time when the Fleet Air Arm was formed in 1924, and 
in 1925 fc per cent of the pilots were R.N. officers trained by the 
R.A.F. In 1938 (or was it 19397) the R.N. pushed the R.A.F. off 
the carriers, retaining a few ics as a matter of con- 
venience. Now, it would seem, they are trying to turf us out of 
Coastal Command. 

If the Navy is to have Coastal Command, what is going to 
happen to Bomber and Fighter Commands, since all these com- 
mands co-operate in anti-submarine warfare ? 

I do not consider the matter a difficult one; there has always 
been ration between the armed forces. Why two flying 
Services? Since the R.N. does not want the control of the 
wh hand Naval Aviation back to the 

.A.F.? There will sti co-operation. 
W.1s. E.G. R. 


Sobs from a Saab 
] BEG you to right 2 wrong, on behalf of continuing good 

Anglo-Swedish relations. 

The other day I found a young friend of mine greatly in distress. 
Tear-stained and overcome with emotion, I had to use my eyes to 
discover the cause for such a state. As the snow lay round about 
(deep, crisp and even so, good of year—advt.) 

ted an open copy (February 2 oO! 


This amusing sketch accompanied the letter from Mr. Bjérn Karistrém. 


FLIGHT 


letters. 


This new G.A. draw- 
ing of the Saab-210, 
or Draken (Arm- 
strong Siddeley 
Adder) is based on 
latest information. 
1 ins 
overall, '23ft. 


to an erudite offering by one Mr. Walker. A reddened and 
swollen nose twitched affectingly and the Ay of charged with 
emotion came, “Yes, yes, yes ! Dragon indee: 

Attempting sympathy, | tried _ explain, ‘ "There, there, little 
one, you mustn’t mind the English. They mean well but because 
of their insular sort of humour (vide Punch and Yuletide issues of 
i ay =, do not believe that we isolationist Swedes have any 
sense o! 

Bee,” exploded young Draken, “I am NOT a Dragon! 
I am too small and too inoffensive to be called a Dragon. I like 
my Swedish friends to call me by the pet name Kite. Why, just 
look at my shape and the funny tail they eB ape on my stern! 
Doesn’t that long parachute remind the English of the tail of a 
kite? Please, oh please, make a drawing of me and send it to 
Flight 

Farting his young (radar) nose, I bid him adieu and promised to 
write a polite note pointing out that Draken can mean more than 
one thing. Perhaps the attached likeness speaks louder than my 


awkward English. 
Stockholm. ByORN KARLSTROM. 


Historic Hat 

M** I record not only what I personally feel, but that which 
I have heard on all sides—unqualified admiration for John 

Yoxall’s magnificent photography in feature articles on R.A.F. 

squadrons ? 

I believe I am right in stating this: that the flying helmet he 
now wears is the same helmet he has used for 20, or even 30, years? 
Portrait, please. 

Royal Aero Club, London W.1. B. J. HURREN. 
{John Yoxall regrets to report the loss of the above-mentioned 

headgear, which he bought for 6s when he joined the staff of 
Flight 39 years ago. The ear-rolls with which it was adorned were 
removed in 1932: they were thought to be old fashioned !—Eb.] 


FORTHCOMING EVENTS 


. Aircrafe Recognition Society: ‘Future Devel: 
Aviation,’ by Peter G. Masefield, M.A.. F.R.Ae.S. 
R.Ae.S: “Terminal traffic by G/C. E. A. White- 
ley, D.F.C., BA 
Helicopter Helicopter Research Investi- 
tions,” by W. Stewart, B.Sc. 
nies. Students’ Section: Annual General 
Meeting and Talk of S 
Bridges,”’ by C 8. Se., AF. Ae.S. 
. R.Ae.C.: Annual General Meeting. 
Section Lecture: ‘Civil Yee Aircraft Performance,” by 
D. R. Newman, A.F.R.Ae.S. 
4. College of Aeronautics: Senior Common Room Society's Annual 
Dinner. 
. Leadon Aeroplane Club: Dawn Patrol and A.G.M. 
. R.Ae.C.: Film Show. 
Graduates’ and Students’ Section: “Servomechanisms,”” 
F. H. Borlace, B.Sc.(Eng.), Grad. R.Ae.S. 
Fuel Systems for Turbine-driven Aircraft,”’ by J. E. 


jopments in Civil 


$.: 
Walker, A.F.R.Ae.S. (at Luton). 
. Vintage Aeroplane Club: Rally, White Waltham. 


. FAL: Commictee Meetings, Madrid. 
LA.T.A.: Fifth Annual Technical Conference, Copenhagen, 


16, British industries Fair. 
0. Exeter Aero Club: Display. 
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Royal Air Force and 
Naval Aviation News 


on 
Sunday next, half the 
Chosen froma list of British an 
each be screened 


to qualify for the Spitfire Badge. 
Some 12,650 observers will take part in 
po in plotting- 
igh standard 


A Dakota of RCAF. _ landing on the sea ice with supplies for the meteorological 


station at Inlet, o 


the extreme north-east coast of Canada. The flight combined the 


duty of taking in cuptes with that of carrying out navigational and cold-weather training. 


Fighter Command’s iation of the 

work done by the R.O.C. in the war, will 

come out of the tests best. 

American Missionary 

MAJOR JAMES A. JABARA, U.S.A.F. 
—an interview with whom is the 

subject of the article on 287—has been 

visiting R.A.F., R.C.A. USAF. 


Cooper Trophy Presented 

AT Biggin Hill, on Sun last, Air 
Marshal Sir Basil Embry, A.O.C-in-C. 

Fighter Command, — 


Air Com- 
modore. 


FOR SHOOTING: Air 
Marshal Sir Basil Em- 
bry presents the Cooper 
Trophy to SL. F. B. 
Sowrey, C.O. of No. 
615 (County of a 
Squadron, R.Aux.AF, 


send my congratulations and good wishes 
to all coke of 615 County of Surrey 


Squadron for having attained this honour, 
which jency and prowess 


free time after the cares and troubles of a 
week’s toil are done, and it is mainly 
through their keen enthusiasm and willing- 
ness to serve that they have achieved the 
right to hold this Trophy. 

“615 Squadron may indeed be proud 
today that they are carrying on the great 
war-time traditions of the Service.” 

Sir Basil, in a brief speech to the 
assembled company, remarked on how 
appropriate it was for a Fighter Command 
trophy to be awarded for air gunnery— 
bearing in mind the skill, expense and 
effort wired to get the weapon on the 
target. le stressed, also, that such an 
award was won not only by the pilots who 
cumulative 


S/L. F. B. 
No. 615, received on of 
the squadron. 

The idea of y came to 


presenting a 

W/C. Cooper while he was still a member 
of No. 615 Squadron in 1939, and the 
intention then was to keep it 

tion within the unit. The war came, but 
W/C. Cooper got the sculptor, Gilbert 
Baynes, to proceed with the design. The 
trophy was finished in time to offer it to 
the Air Council in 1946, who decided to 
award it for an annual high-speed contest 
between the R.Aux.A.PF. fighter squadrons. 
Last year it was decided to change the 
character of the contest and award the 
poy nd to the unit achieving the best results 

ive air-to-air firing. 


No. 601 (C 


Exercise High Time 
T the close of the three-day air exercises, 
“High Time,” in the Zone, A. 
V-M. DF F. W. Atcherley, A.O.C. No. 205 
Group, who directed the operations, stated 
that he was very pleased with the manner in 
which they had carried out icu- 
a with the speedy rearming refuel- 


"hs five, which closed the exercise, was 
another period of concentrated activity. 
All types of aircraft in the Zone took 
with the exception of Mosquitoes. The 
Lincolns were joined over targets 
bombers from Cyprus while Meteor pot 
- up protective screens. Approachi 

their objectives t were intercepted 
engaged by a full 
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AT the invitation of General Eisenhower, 
: the Secretary of State for Air, Lord 
j De L’Isle and Dudley, visited S.H.A.P.E. 
fi headquarters, on Monday and Tuesday of ; 
i He flew in a Valetta from West Malling, : 
oe Kent, to Villacoublay, Paris, where he was “ 
received Chief Marshal Sir Hugh 
Saunders, . Supreme Commander (Air). 
/ AFTER having been Senior Air Staff Pe 
Officer of 2nd T.A.F. and B.A.F.O. 
for the past two years, A. V-M. Sir Harry S 
eee Broadhurst is to be the new commandant é 
: of the School of Land/Air Warfare at Old 
ae, Sarum, Wiltshire. His place with 2nd 
ie T.A.F. will be taken by A. Cdre. J. H. March roth, he was due to lecture at H.Q. 
Edwardes-Jones, who, until recently, was Fighter Command in the morning before ; 
Director of Plans at the Air Ministry. going on to Old Sarum in the afternoon for % 
oes A. Cdre. Edwardes-Jones will assume the a second platform appearance. On Tues- 
acting rank of air vice-marshal. day he was due at the Central Fighter é 
: Establishment, West Raynham, and next : 
R.O.C. Examinations day had a morning stop at H.Q. 81st Wing, 3 
N an examination, which will take place Wine Noch 
Luffenham, in the afternoon. He was then 
to return to Fontainebleau (H.Q. Allied : 
Air Forces, Central Europe) under whose ag, nit. 4 
— the British tour was made. After 
seconds. An average of 90 per cent correct 4 stay in France Major Jabara was ; 
in both this and the written test is necessary Ais Training 
Base, Illinois. 
cent is required. 
R.A.F. Fighter Command Cup 30 
originally AF. Fig in 1945 a8 a token 
(County of Surrey) | 
| 
: 
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New Wigram Commandant 
T is announced that G/C. B. S. Nicoll is 
to take over command of R.N.Z.A.P. 
Station, Wigram, from G/C. A. B, Greena- 
way. G/C Nicoll is at present Director of 
Postings and Personne! Services. 
Under the compulsory training pro- 
gramme in New Zealand, the electrical and 
signals courses are being held at Wigram. 


N.Z. Air Force Day 
ROM New Zealand comes a report of 
Air Force Day, celebrated on February 
23rd at R.N.Z.A.P. station Whenuapai. 
Brilliant sunshine, coupled with excellent 
flying, combined to make the occasion a 
memorable one. 

The display with a fly-past led 
by a Catalina, followed by two Mk 31 
Bristol 170s, six Dakotas, six Mosquitoes, 
a lone Mustang, three Harvards and two 


ular item followed—the 
destruction of a fort by No. 75 Squadron’s 
Mosquito 6s (almost at runway level) and 
No. 14 Squadron’s Vampire 5s. The anti- 
aircraft guns of the Army put up an heroic 
defence but were soon “annihilated,” and 
Dakotas of No. 41 Squadron then came in, 
dropping men and supplies to clean out the 
area. 


Graceful silent acrobatics by an Olympia 
sailplane were followed by the crackling 
roar of a Merlin as an F-51D Mustang 
roared over to give the best demonstration 
of aerobatics of the day—tolls, loops, rolls 
off the top, inverted runs and then a perfect 
hesitation roll that really had the crowd on 
its toes. 

A Bristol Freighter gave a domonstration 
of its capabilities with one airscrew 
feathered, and the Mosquitoes of No. 75 
Squadron gave the crowd a taste of forma- 
tion aerobatics and stream landings and 
take-offs. The leader rounded-off the item 
with a demonstration of single-engine per- 
formance on this perennial (and still excel- 
lent) aircraft. 

The last item consisted of solo and form- 
ation “‘jetabatics’’ (as the commentator put 
it) in Vampire §s, the most impressive 
being a very low inverted run. 

In the static display were, among other 
things, a German V-1, while aircraft in- 
cluded a Devon C Mk 1, Bristol 170 Mk 31, 
F-51D Mustang, C-47 Dakota, Vampire 5, 
Harvard, Mosquito 6 and Consul. Photo- 
graphic equipment and radio were in No. 2 


FLIGHT, 14 March 1952 


FOR UNITED NATIONS SERVICE : At the first Australian investiture of the new reign, Sir William 


McKell, the 


General, decorated a number of R.A.A.F. officers who had served in Korea. 


Left to right ore S/L. C. W. Butcher (M.B.E.), SL. S.J. Barrow (M.B.E.), F/L. J. Adams (D.F.C. and 
AF.C.), Sit. C. Noble (D.F.C.), Fit. D. McLeod (D.F.C.) and P/O. R. Trebilco (D-F.C.). 


Hangar and on the square outside the ops. 
room was the A.T.C. with many excellent 
control-line models, including a beautifully 
finished Percival P.s56 Provost. 


R.A.A.F. to have G.C.A. 
iE Australian Minister for Air, Mr. W. 
McMahon, has that the 
principal R.A.A.F. airfields are to be 
equipped with G.C.A. The necessary 
material is on its way from America and 
will be installed as quickly as possible. 


Australian Fighters for M.E. 
PEAKING in the House of Representa- 
tives, the Australian Prime Minister 
last week announced the decision to send 
No. 78 R.A.A.F. Fighter Wing to serve in 
the Middle East. is Wing would com- 
prise Nos. 75 and 76 Squadrons and their 
su ing units. 
squadrons are at 
with Australian-built D.H. Vampires, 
it is not intended to take them to the Middle 
East; new aircraft will be drawn from 
R.A.F. stores on arrival. In command will 
be W/C. Brian Eaton, who during the war 


EXERCISE SUN DOG: R.C.A.F. Reserve squadrons co-operated in the recent ten-day winter army- 
air training exercise held in eastern Canada. Nos. 406 (City of Saskatoon) and No. 418 (City of 
Edmonton) Squadrons formed the striking force, but photo-reconnaissance and transport elements 
also took part. Reserve-squodron Mitchells are seen being bombed-up at Goose Bay, Labrador. 


served in the same area and also in Southern 
Europe. It is expected that the Wing will 
leave Sydney by sea in June and may be 
stationed on the island of Cyprus. 


University Easter Camps 
NEARLY 400 members of University 
Air Squadrons, approximately 100 
attend R.A.F. stations for training during 
the Easter holidays. Dates and locations 


of camps are :— 
London... Booker, 

Bucks March 24-April 9 
Oxford _... Kidlington March 23-April 20 


Southampton Hamble = March 24-April 26 
Bristol ... Filton 
Leeds ... Sherburn- 
in-Elmet March 23~-April 21 
Nottingham Newton March 21-April 10 
Durham... Ouston 8-April 21 
Hull .. Bro 23-April 5 
Live: |... Woodvale March 23-April 6 
Manc t Barton March 26-April 8 
Birmingham Honiley March pt 6 
Glasgow ... Perth March 15-March 30 
Aberdeen ... Dyce March 17-March 30 
Edinburgh... Perth March 17-March 30 
St. Andrews Leuchars March 17-March 28 
For the newly established Squadrons at 
the Universities of Hull and Liverpool this 
will be the first Easter Camp. Cambri 
University and ’s University, 
fast, wil) not hold camps this year. 


R.A.F. Club A.G.M. 
ing of the 


meeting Royal 
Air Force Club will be held at 1730 hr 
on Monday, March 31st. 


Reunions 
OFFICERS who served at the headquar- 
ters of Flying Training Command during 
the years 1939 to 1945 will hold their first 
reunion, in London, on Friday, April 25th. 
Details may be obtained from S/L. A. C. 
Howell, 19, Bramley Road, Cheam, Surrey 
(Ewell 2413). 

A REUNION for both R.A.F. and 
W.R.A.F. personnel who served at R.A.F. 
Station Wickenby (1942-1946) will be held 
at Lincoln on May 3rd; FL. W. T. Abbort 


ley, Bucks, is the organiser. 
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WING ANTICING SYSTEMS 


The problems attendant on any attempt to prevent ice formation on 

the flying surfaces of aircraft have long been our concern and, today, 
a many aircraft match the modernity of their power plants and design 
features with a wing anticing system controlled by our equipment. 
Whether yours is a thermal de-icing system, or one employing electrical 
, heating elements ; whether you aim to keep whole surfaces above freez- 
HK ing point, or whether you apply heat to parts of the surface for pre-set 
periods of time to prevent moisture run-back, you will find that we 
have some valuable experience in this specialised field of control and are 
in a strong position to supply the equipment your aircraft will require. 


Teddinglow 


a TEDDINGTON CONTROLS LTD., CEFN COED, MERTHYR TYDFIL, SOUTH WALES. Merthyr Tydfil 666 


ALLOWED 


NOT EVEN THE 


VINTEN 


AIRCRAFT 


“TAKE - OFF” 


CAMERA 


W. VINTEN LIMITED, NORTH CIRCULAR ROAD, CRICKLEWOOD, N.W.2. Telephone : GLAdstone 6373 
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THE 
DE HAVILLAND ENTERPRISE 
HAS VACANCIES AT 
HATFIELD, HERTS 


For Draughtsmen of all grades for work of 
high national importance. 


Posts are permanent and progressive for able 
and energetic men in mechanical, hydraulic, 
electrical and electronic fields. 


Senior designers and juniors anxious for interest- 
ing and entirely new work are needed at once. 


Write in confidence, giving particulars of 
education and experience stating whether British 
born. Interview expenses refunded. More time in the Air... 

Less time on the ground... with the 


F.R. HIGH SPEED SYSTEM 


PLIGHT REFUELLING LIMITED, 
Tarrant Rushton Airfield, Blandford, Dorset. Te!. Blandford 501 Grams. Refueling. 


OIL 
PETROL & 
WATER 
RESISTING 


Jointing Material 


GASKETS 
WASHERS 
SHEETS & 
MOULDINGS 


TEA 


ELSTREE WAY, ELSTREE, HERTS. 


TELEPHONE: ELSTREE 1777-8-9 
ROBERT RILEY, LTO., MILKSTONE Phone Rochdale 2237 (4 lines) 
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THE NEW uiGHT 
SERIES “HOOKE’S” TYPE 


DEVELOPED THE AIR- 
CRAFT INDUSTRY. For loads. 
These Fa. are made in igh a alloy with 
and gf trun pins, cad- 

ign is based on our stan- 
prey Rooks’s type joint, but dimensions 


THE STANDARD “ME” 
UNIVERSAL BALL JOINT 


UNSURPASSED FOR HIGH PERFORMANCE ON DiFFi- 
CULT ANGULAR DRIVES. Simple. Sturdy. Reliable. For 
heavy loads. These qualities account for the increasing use 
of ME universal ball joints throughout the aircraft ind 

92 per cent. to 98 per cent. efficient (N.P.L. certified) 

are the lightest and most compact ball! joints yet 

Nine standard sizes for shaft diameters of } in. to 19 in. Dirt 
excluding covers available for both types. 


THE MOLLART ENGINEERING COMPANY LTD. Air Ministry Gouge Test. House 


KINGSTON BY-PASS, SURBITON, SURREY, ENGLAND Authority 89755/31 
Tel.: ELMBRIDGE 3352/3/4 “Grams.: PRECISION, SURBITON 


We also specialise in the production of precision 
aircraft components, as well as tooling equipment 
for increased production including gauges of ali 
types, jigs and fixtures, special machines, etc. 


| 


| 
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PRESS DAY — Classified advertisement 
“copy” should reach Head Office by 
FIRST POST THURSDAY for publication 
in the following week's issue subject to 
space being available. 


FLIGHT 
CLASSIFIED A 


Aévertixement Rates. 4/- per line, minimom 
Contracts, Patents, Legal and Official Notices, 


paragraph 


ind address must be counted. All ad 


14 MARCH 1952 
DVERTISEMENTS 


verage line contains 6-7 words. Special rates for Auctions, 
bile Announcements, bay = line, minimum 10/-, 


separately, name « 
addremed to FLIGHT Classified Advertisement Dept., Dorset House, Stamford Street, 


and ctossed & Co 
who use these columns 


cheques sent in payment for advertisements should be made payable to Iliffe & Sons, Ltd.. 
10% for 26 and 15% for 


Trade Advertizan who 
62 consecutive insertion orders. Full particulars wil) be sent on a 


Vor the convenience y advertivers Box Number facilities are 
ray the cost of registration 
be 


Bor 

charge for 2 words plus 1/- extra to 

charge. Replies should 
om, 

The Publishers retain the to refuse or withdraw 

for delay in publication or 

v 


and Which must be sdded to the 
to “Box 000, cjo Flight," Dorset House , Stamford Street, 
advertisements at their discretion and do not liability 


ot clerical or printer's errors although every care is taken to avoid 


The of persons answering these adverti-ements must be made the local 
office of the Ministry of Labour and National Service etc. if the is & man ora 


vd 18-50 Inclusive, unless he or she or the employer is excepted from the pr 
acancies Order 1062. 


AIMORAPT FOR SALE 
1KLD @IRCRAFT Q@ERVICES, ¥ TD., 
S L 


offer 
COMPREHENSIVE AIRCKAFT SERVICE 
SPECIAL OFFER: Dove. 309 hours since 
C. of A. Proeter hours since 


Aer en ation 
maint 


CROYDON AIRPORT 
SURREY 
Phone CROydon 
Cables FLELDAIR, Croydon. 


IR atic. Miles Messenger, 100 per cent. in every way 
Pitted with loose Tartan covers, dynamo, self-starter 
lew engine fitted. Twelve months ©, of A. Price 
USTER AU TOC RAT fo wale with Koke 9-channel hf 
radio. Complete with 12 montha C. of A.. self-starter 
battery, metal propeller, long-range tank, silencer 
navigation lights. sensitive altimeter. time clock, direc 
tional gyro. Prame hours @. new engine fitted with 
sandcast heads © hours. Colour, cream and red. Letters 


2. Road, Resex. Mford 3666. ome 
8 SHACKLETON, Ltd Buro Digwest ae 
dow Picosiilly) ‘cher 


Jers (over 2) years at 175. 
most interesting selection of aeroplanes from our own 
See stocks, All these machines are owned by us 
* are prepared to take in part exchange (with cash 
either way) any saleable aeroplane in good 
condition 
24 OFFERS wanted for Auster AUTOCAR now oom- 
4 jeting firet C. of A. renewal by the makers, Gipsy 
Major Il. full four-eeater. Under 10) flying hours since 
ne Pleasey six channe) v.b.f.. navigation and landing 
lights, metal propeller. silencer, electric starter, gene 
ter, aun blinds, signal pistol. door looks, artific tai horizon 
and gyro, clock, ete.. ete. Pitted aiso Goodyear cross- 
This plane is absolutely as brand 
red at many hundreds of pounds under the 
mt list, er oe of a similarly equipped aircr 
I PRICE. AIOLET new delivery and test 
wn only. Bench type rear seat, silencer, dual 
controls Painted silver and rea with red upholstery 
Gipsy Major | engine This aeroplane is Beautiful 
example of this Caanes ¥ type. We make ho apologies for 


it! Tt t good for 5 houre of service 
b RAPIDE one of the best in the world 
nd one of the last to be built fear's Certi 
foate renin ena. Gipsy Queen HI engines overhauled 
de Hevilland’s and cleared for 1.@0 hours’ life--under 
and 756 hours respectively since complete overhaul 
X8 fine piteh propellers Eight passenger seats or seven 
with toilet arge cabin door, V.H.F. radio 
Really good Rapides are getting scarce. This is @ good 

Rapide Offers wanted 

&??? PROCTOR V with long-range tanks and new 
Certificate Airworthiness by Percival Alroraft 
Ltd. This ts the famous used since new 
by the even me famow G ¢ tender no 
wiee with thie aeroplane and we ‘axe not giving it 


150 MBASENGER, Cirrus Major with 
fheate Alrwo renin until October. This 
a very good post-war MESS SER fitted full blind 
panel, starter and battery metal propeller. It 
exceptionally fast and cruises at 115 m.p.h 
JJ TIGER MOTH with full standard instruments 
towing hook and year's Certificate 


elt 
Airworthiness. Engine hours only 28 since complete 


overhasl . Exceilent fabric coverir 
TIGER MOTH, engine hours since new only 
125. airframe hours since new only 386. Certi 


foste anti! August. 196: 

OFFERS. PROCTOR Ill. year's Certificate Airworthi 
and in quite exceptionally good condition. Fully 
ered cabin. Engine hours ander 10) since « 


We aiso have in stock an AUTOCRAT and 
CMINI now underwoing over 
othe r excellent club and private aircraft. 

WwW SHACKLETON Ltd., 17%, Piocadilly, London 
* Wi. Tel, Regent 4669. Overseas cables: “Shack 
hud. London 


GOGGLES, original RAF 19%. 

¢ lenses clans or clear: Grade |, 7'6; 

© Finest qualit HORSEH! DE UNT- 

LETS Lined throughout with white lambs" 

her fully lambs’ wool lined FLYING 

BOOTS. es 196. All leather fully white wool lined, zip 
from, calf tenant BOOTS, 94/6; Brown only 

Brown Suede, fully sheepskin lined 

BOOTS, Shee IN 


INNER GLOVES, 
HORSEHIDE CAUNTLETS. 6 
Woollen UNDER GLOVES, 59 ENGINEERS’ OVER- 


S. Black or White, 42/3. Three-quarter length 
WATERPROOF ACKETS, warm Kapok lined, 57/6 
TERMS TO FLYENG “LUBS. SE SUPPLI 

FOR ILLUSTRATED 
-ATALOGUE. 
D. LEWIS LTD. (DEPT. F.) 
Leather Clothine Manufacturers for 


124 GT. PORTLAND wt 


Trade Inverted 
Museum 4314. Aviakit. Wesdo, London. 


LARGE STOCKS 
OF ALL TYPES OF 


DESOUTTER & C.P.T. 


TOOLS FOR IMMEDIATE 
DELIVERY EX-STOCK 


Staravia 


BLACKBUSHE AIRPORT 
CAMBERLEY, SURREY 
‘el.: Camberley 1600 


WANTED 
New surplus U.S. Army or Navy 
LA-47 SPARK PLUGS 
in original packing cartons. 
SYROH INDUSTRIES, INC. 
P.O. Box 252 Syracuse, New York 


AIRCRAFT FOR SALE 


UNDAS, Ltd. 
YR what purpose do ~y require an aircraft? For 
passenger transport rt? For 
hting’ For training? ‘or aerial top dressing or 
ar photography’ For towing eliders or advertising 
banners? Or for the sheer of in = 
world are or r needs, wi 
the best ‘plane fo: the, and we will be to uote 
foo. cif, or fight delivered. Aeroplanes by 


UNDAS, Lt4., 2, Bury Street, London, 8.W.1. 
HI. 2848. Cables: Dundasaero, Piccy, London. 
ROYDON AIRPORT: CRO. 0408. (0656 
YENDAM. Croydon Airport. Cro. 5777, offer: 
. Proctor II, dual control, 4 seats, 12 months C. of 
se Moth, equipped for night flying, very low 
¢ TV, engine 85 hours, airframe 360 hours, 


Tl. Low engine 
B.* expired — Swansea Flying 


Y 2seater Mikron Low in 
condition, but C. of A. expited, £286.— 


AIRCRAFT WANTED 


EROSERVICES IMITED 
Fre PROCTOR I or III. 
ALSO YTAS and other large American 


types 
Tel ne. or write: — 
HER TRC D STREET. 


PARK ANE, 
Tel.: GROs r 7378. 
Cables AEROPAUL. London. (084) 


Ww* ANTED, Auster aircraft, all typeg. Full 
details. please. 7540. (7827 
Messenger Proctor preferably 

with multi-channe! f.—Send full detatis tnd price” 
Monro, White Lodge, Lancing. Tel. (7800 


AIRCRAFT ACCESSORIES AND ENGINES 
Vue. Airpo: offer Lycoming P. & W 
1800/92, Cheetah X. Also available pro- 
pellers for Auster. Messe Gemini, Tiger, Magister. 
Vendair Airport. croydon S777. 
SALES, Inc.. procurement specialists for al) 
rican aircraft, engines. ries. Quotations 


- Mii 
International Airport Branch, Miami 48. Florida, U.S.A. 
London Agents Ltd., 117, Victoria 
Street, London, Tel.: Victoria 0204/5. (0045 


AUCTIONS 


On Monday, March 24th, at 12.30 p.m. 
WES 


SOMERTON, ISLE OF WIGHT. 
AND SON will sell by Auction on the 
‘AIRC rT ACCESSORIES 
ND FURNITURE AND EQUIPMENT. 
in all (sons 150 lots. and briefly comprising Broom and 
air compressor with electric motor, emery wheel. 
S-unit battery-charging plant, spray guns, Rapide and 
Walrus propellers, new Walrus tyres. Auster Arrow outer 
cover, fire extinguishers, Dotes %5-cwt. fire tender, refri- 


erator, electric cooker, amplifier and 
folding chairs, 12 bar stools, t 
croctery, cutlery and bai 


r fitti 
RANCIS AND SON, Auctioneers and 
Surveyors, Newport, 1.0.W. Tel. Charains 


A.R.B. Approved 


STAVERTON AERODROME 


GLOUCESTER 
Phones - Churchdown 3264 (3 lines) 
Grams ‘Wynn, Gloucester™* 


WYNSTRUMENTS LID. 


TEST 
FOR 


AIRCRAF 


OVERHAUL, MODIFICATION 


and CERTIFICATION 
of 


T INSTRUMENTS 


R : 
. 
: 
| 
| 
ais se Re 
| 
| 
ou 
i 
4 
| 
| 
4 
| 
| || 
| 


AIRCRAFT SERVICING 
AVIATION. Lt4.. Brooklands Aero 
of A. overhauls, modi fications 


ot 
Service. 


ROOKLANDS 
B drome, We: 
and conversions 

EPAIRS and C A for all 

Jands Aviation, Ltd.. 


CARAVANS 


yor ME" 


caravan. “You can meet me 


in a warm, 
(1 am easy to secure, certain to 
man bring you health. independence and 
I give you full value for your money, and I 
raditional F.O.C. service that satisfies behind 
red to know about F send 
opy of our latest illustrated brac 
"ARAYV AN CENTRE, Cricklewood ‘Broad- 
onden, N.W ‘on Tel.: G 
n daily 6.20-6. Sundays 11-4 
N A POCKET. 
}, not even U.K.'s | t selection (all 
unconditionally ree 
and all ra free « year) van 
ane a pocket! But the prices and easy terms will fit 


pocket best of all. a site guaranteed too by the 
ta’ Association (A 8. J., ex-editor caravan 


7. Two 
conn til) 8 p.m. seven 
Ta . Bucks. Tei 


mersmith 
Ideal Home Olympia, March 4th-2 
“Statesman. £1,066. Other Berkeleys 
New Glider luxe, £390/10/-. and 
Safari, £368. Hire 
ties Garages, Ltd.. Tel. 2113. 
AF. and officers 
—Fisher’s Service 
Hagton St., Tel. 1055. 


purchased ; 
a for sale, new and 
5-88, Wel- 
(0667 


cLuss 
fying instructor offered 
2 his services at Croydon 


Proctor. 
Gr don 
TS and ESSE ea CLUB, Broxbourne Aero- 
rome, Nazeing, M.A.C. appro 7 hour 
course; solo fiying from =. per fon r; residential; trial 
lessons train from. Liverpool Street. or Line 
OUTH AND DISTRICT AERO CLUB for Auster 
Tiger Moth flying instruction; dua) and solo at 
hour, reducing to pone, Span, OF per hour for solo 
on “Fly Yourself Hire” basis: fying instructors 
and M.C.A. avery roved course for private pilot 
.: Plymouth 72753. 
CONSULTANTS 
WES. R. H. STOCKEN, F.R.Ae.8.: 
House, 109, Jermyn 8t., London, 8.W.1. Tel.: 
Whitehall 8863. (0419 


by 2 clear Doors ‘one ond. 


Led., House, London, 8.W.1. “ie 
MOTELS AND ACCOMMODATION 


ME RAPIER 8}-ton super wate new 1948. 
I-electric, new 1945. Taylor 2-ton 


cope mobile crane. 
ans SELWOOD, Lt4., Chandler's Ford, 


(refined 


Box 


PATENTS 
TENTS 4 CT, 190 


hereby given that Dowty 


amendments were set nde 
Journal (Patents), No. 3290, dated Marc’! 


Any person may give Notice of ition to the amend- 
ment by leaving Patents Form No. 36 at the Patent Office, 
a ‘on Buildings, London, W.C.2, on or before 
7 J. L, BLAKE, 


(m7 


EAGLE AVIATION LIMITED 
the well-known of heavy, 
long-range aircraft have, like so many 
other wise Operators and Private 
Owners, entrusted us with the sale of 
their excellent Rapide aircraft and 
their almost-new Proctor V. 


No longer required for its original 
purpose by EAGLE, the Rapide is among 
the nicest we have handled and is equipped 
with either eight passenger seats or seven 
passenger seats with a toilet. its Gipsy 
Queen Iill’s have each flown 211 hours since 
complete and first overhaul. The Radio 
equipment includes V.H.F. and C.B.A., and 
the total flying hours areas low as 750. The 
aircraft is at present on C. of A. overhaul, 
and can be offered at a few days’ notice for 
£1,650. 


The Proctor V is a similarly attractive 
machine. Both the airframe and the engine 
have flown only 99 hours since new and the 
machine, at present on C. of A. overhaul, is 
offered with a twelve months’ Certificate of 
Airworthiness. The upholstery is in dark 
green leather and the exterior finish is silver 
with green flash and registration letters. 
Radio facilities are provided by the coveted 
STR.9 high power V.H.F. installation. This 
machine is priced at £1,100. 


More and more Owners of GOOD 
aircraft are finding it most advan- 
tageous to place the disposal of their 
aircraft in the hands of Aerocontacts 
Limited. 


Aerocontacts handle only technically 
sound aircraft and for this reason 
discerning buyers abroad always entrust 


AE noc CON TACT 


AIRPORT SURREY 


EPHOME. WORLEY 1518 CASES ALROCOM 


[PACKING AND SHIPPING 


R AND J. PARKS, Lad.. 1434, Fenchurch St.. B.C. 
Tel. om Howse 3083. Official packers 


shippers to the aircraft industry. 


4 between 1946-1951 are invited, q 
are: 


Croydon 


TIME 
recorders service rental. Hop. 222. 
h High 
item chee 
al) mares) for quic 
Tai. 


recorders 
cash sale: exceptional condition, 


wee ed M.C.A. 
lhoence course. — Wil tahire School of Fiyine. 
Aerodrome, Andover, Hants 

¥-R.AeS.. A R.B.Certs.. A.M.I.Mech.E.. etc. 
* pass, no 
of exams and cour aeronau 
work, navigation, mechanical ete.. write for 
handbook free.-B.1E.T (Dept . 17, Stratford 
London 
Broc mare details of courses in branches 
ce M.C.A. exams, 


industrial organization. 
Postal | Pest P25, 43. ve Fass Road. London, 
4. Tel.: Chiswick 441 Assoc 
THEND-ON. SEA Mt NIC PAL FLYING SCHOOL, 
Essex. Rochfor Comprehensive training 
commercial licences and instructors’ endorse- 
A. approved for %-hour course. Auster air- 
craft fitted with radio. Hour ly rates: Solo. day 6, night 
#4: dual 5)- extra; contract rave 62/10/-; Link trainer 
No fees or subsoriptions. Please write for further details. 


f 
ILL OF AERONAUTICAL AND 
ENGINEERING, Chelsea and Redhill Aerodrome, 
Siptonen ourse in aeronautical engineering combine full 
day workshop and technical training with « Pay y 
R.Ac.8. Associate Fello examination rte i 2 
in for execu- 
the Coa Bec: 
. Chelsea, 8.W.2. Tel. Flaxman 


be VACANT 


. f the applicant ts a man aged 
aged uniess Re or she or the em- 
ployer is excepted from the provisions of The Notification 
Vucanctes Order 1962. 


OYAL AVY 
SHORT SERVICE comaamon? IN THE INSTRUCTOR 
PPLICATIONS are university graduates 


chemistry, metallurgy) or engineerin 
cles exist for officers with degrees in English. history 
d mathematics jen 


the structor 
will dinc nares ony candidate’ “obligation under 
the National Serv 
Entry will be rrades. Selected candidates 
first or second-class re 
mately 6410 in their first year’s serv’ 


» ted and £146 per annum in either case if 
3. An initial outfit allowance of £141 is paid, together 
with a free issue of certain articles of clothing. A reduced 
allowance is yable to candidates with previous Naval 
cers. Tax-free gratuities of £300. 
re payable at the end of 3. 4 or 6 years respec ~y 
instruc tor officers serve both 


nder the 
Acts, superannuation contributions 
being deducted from the above gratuities. 
5. to Director (P), Edcation Service, 


Cc" or VENTRY 
Principal: H. V. Sch E.E. 
PPLICATIONS are invited ‘tht ‘of senior 
ommence ties as possible 
ANDIDATES, should honours «raduates or hold 
equivalent qualifications and have 
industrial or service experience, and preferably some 
teaching experience. 
E post wil! be allocated to aeronautical 


knowledge of aerodynamics and either aircraft structu: 
or engines. 

Al. ARY tn accordance with the 195! Burnham Scales 

for sentor lecturers (£1.00) by to 

able from the unders: hom the completed 
forms should be returned $0) days of the appearance 
of this advertisement. 


W. L. CHINN. 
Director of Education. 


DUCATION 


Counct! House, 


February, 1952. 


; 
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} AIRCRAFT FOR HIRE 
. EATS « for 1963 Air Rallies. Pilots te 
Piying Club, Croydon Airport 
PERSONAL 
| 
Mou! 
(ago? 
; i 
f =, 
2. Sas 
to fly for instructors’ Moences and instru- 
J ment fying for £3 an b ght fying an hour 
why hot write for i Ib. of free advice articles and an 
brochures to Taplow. please. A. 5. Jenkinson, Ltd., (our 
f equal selection—London Branch), 8. Oxford Street, 
London, W.1 (corner Rathbone Place). Tel.: Langham : 
5606- ttenham Court Road Tube 
| Stat days a week. Also at Bath : 
| idenhead Always 
Main Aé. Outskirts 
4 ns. Now open, Ham- 
| 
| 
| 
! | mst be made t) try of La : 
Surrey, 
| R | 
| 
Do 
| | Bra teers 
«r after 
tw 
| 
year fourth years. th year. 
Other candidates receive £319 in frst year, £392 in second j 
and third years, 6429 in fourth and ith years. Previous 
officer service in the recent war will be recognised for 4 
adjustment of seniority and rate of pay on entry. Accom- i 
modation and rations are provided, or allowances tn lieu. : 
x | Married officers. if aged 2 or over, receive rd ; 
allowance of £338 per annum if not accommodated in : 
ficial married quart £283 per annum if tt are 80 
A HOTEL “permeated with the atmosphere of happi | : 
ness, courtesy and willing service. Adjoining sandy 
beach. Children's nursery. Cocktail bar. Dancing. Five Ss 
and Country Club, Winterton-on-Sea, Norfolk. 
INSURANCE 
LL types of airoraft insurance and persona] accident general educatior fMficers with suitable lifications ; 
A cover.—Apply to J. W. T. Amey, Messrs. R. J. Moffat may also be trained and appointed for {ull- \ r pare time : 
= Co,, Percy House. 796, High Rd., Tottenham, N.17. meteorological and weather forecasting duties 
: Tottenham 2003-4-5. (0584 Service he Instructor anch w f desired. be : 
MISCELLANEOUS us with their requirements. , 
hyd 
Ww 
C 
available Sizes as per buyers’ 
requirements. (7814 
a 
‘ seek leave to amend the Complete Specification of the 
u Application for Letters Patent No. 649.970 for an invention 2 
itled “‘Improvement 


SITUATIONS VACART 
EALAND 


PPLICA TIONS are invited from suitably qualified 
appointment as fight testing officer 
Otvi Avistion Wellington, Air Department, New 


IMMENCING salary be NZ per annum, 
4 rising to GO per annum, plus 6 year fying 


aliowame 
A" LICANTS must have had an extensive experience tn 
eb initio fying training preferabiy experience as an 
tmetructor at fying instructor school, and 
ve expertegne in 
Bold of qualify for at 
on “A” catesory inetructor rating and af 
« together with necessary applica 
he obtained fre 
415. STRAND, 
tioning this paper and quoting No. 3/47/90. 
‘completed applic should be icdged not later 
ril th 


T= bE He "AND 


AVE VACANCT 
ESIGN AND 
RAUGHTSMEN 
WITH AIRORAPT EXPERIENCE IN 
TH HATYIELD AND (REGENT BTREET) 
aon 
Application, stating age. experience and «alary required, 
to 
CHIEF DRAUGHTSM. 


DE HAVEL ARO 


HATFIELD, HERTS 


foe) 
C RPORATION Amronts 


FLIGHT 


AMERICAN AIRCRAFT 
ACCESSORIES 


SERVO UNITS—JACK & HEINTZ 
SPEC. NO. 94-27981 ... Each £60 
SERVO UNITS—SPERRY PT. NO. 
641227-C8-D3A Each 
BANK CLIMB GYRO CONTROLS 
A-3 GYRO PILOT PT. NO. 643916 
h £70 
AND MANY TYPES OF VOLTAGE REGULA- 
TORS, RELAY SWITCHES, RELAYS, etc, 


AIRCRAFT SPARES 


IMMEDIATE DELIVERY FROM COM- 
PREHENSIVE STOCKS OF SPARES FOR: 
CONSULS, OXFORDS, DOMINIES, 
RAPIDES, PROCTORS, MAGISTERS, 
TIGER MOTHS, INCLUDING MAIN- 
PLANES, TANKS, UNDERCARRIAGES, 
SEATS, TYRES, TUBES, BATTERIES, 
INSTRUMENTS, etc. 


ELECTRICAL EQUIPMENT 


WIND & ENGINE-DRIVEN GENERA- 
TORS, VOLTAGE REGULATORS, 


PLICATIONS are invited from quitably gualited | CONTROLLERS, FUSES, SWITCHES, 
ats sulary acogrdance with Misiplianecus | [FUEL INDICATOR UNITS, IDENT. 
Duties wilt ax AND WING LIGHTS, TERMINAL 


siroraft marshalling, freight loading, etx Further de- 


BLOCKS, SUPPRESSORS, etc. 


rom the Acting irporta ingway Airport, 
essed AIRCRAFT RADIOS, HF/MF & VHF RELEASED TO 
. 12. Canvassing is roa FREQUENCIES, RADIO TEST EQUIPMENT. 
HILIP DINGLE, 
Town Clerk. W. A. ROLLASON, LTD. 
CROYDON AIRPORT, SURREY 
TEL. CRO 5151/4 
CABLES : ROLLAIRA, CROYDON. 


NAVAL 


men between I7 years and 34 years 


for service commissions tn the ROYAL AVY 
for « years’ fying duty as pilots or observers. It is 
iT t up to ® cent, of those completing the 


a shall, if suitable, be giveth permanent com- 

missions, The remainder will pass to the Reserve for 

seven years and id @ tax-free gratuit 

Applicants must have School Certificate with a pass 

mathematics or a General Certificate of Education with 


at the one sitting, 
educational qualifications, and be phys: 


PARTS FOR FAIRCHILD 
F24, ) & K FOR SALE 


UNUSED, EXCELLENT CONDITION 


Write to Secretary of the Admiralty (C PF.) 
Queen Anne's Mansions, London, 6.W ‘tres 
have vacancies for the following personne! on an expand- 42381 Engine Mount 165 h.p. 37.50 
experience. but applications are invited from those 48489 NACA Cow! ... 115.00 
{ 48540 ount Ring... 
of age. training, expert- = Tank Tent, pei 
| Air Maze Duct”... 9:00 
48601 - ach. 
SSISTANT (VHIEF J) ESIGNER, 48604 Access Cow! ... 19.00 
A cum D 48623 Breather Tube—-Oil 3.00 
acoord! to qualifications. 48653 Oil Tank ne 16,00 
peu ANTS should onours degree or certificate 48665-1, 2, 3 Cowl—Top Side, each 8.00 
cower orwanisation and nistration Ing office 64101-1, 2 xhaust Manifold, each 11 
641115 Exinaust Manifold Assy. 115.00 


ARMSTRONGS, Ltd. (Alroraft Section), have 


1CKERS- yes 
vacancies at Depot. for the following staff: — AN890-11  Primer—Lunkenheimer 3.75 
DRAU G2900-24 Light—tnde.. Grimes 11.00 
experience prefers got cqsential), $T250-12 Bulb for G2900-12, 12v. 3.00 
AUG 540 Lam 
(alroraft experience preferable, but not 4 Seated Beam 3.95 
PPLY, in writing. to the Bmployment M r, led 1.95 
Vickers-Armstrongs, Ltd. (Airoraft Section), Wey- QUICK CHANGE KIT 
bridge, Surrey. Applications are subject to the ai q Warner 165 h.p. ... 245.00 
of the Ministry ¢ of Labour and National Service. [7783 Ranger 175-200 h. p. * 245,00 
and detai) draushtemen 637940 Blades, New C60... 33.00 
work onthe are required for inter-} 1 100008-1G Governors... 12.50 
ponents, “Hydraulic servos for aireralt ana special | | 59774 Head 4G-HSP Gov. 11.00 
Strength and functional test rige for c/w Gross Shaft 1425 


draulic components 
© on type of work not essential 
Applicants by stating age, ex 
ry Tequired, to Mr J. Brown, Chief Draughtaman. 
ritish Messier, Ltd Cheltenham Road East, Gloucester 
Bromley, Kent require 


W. FINN 


2504 OAKVILLE STREET 
ALEXANDRIA, VIRGINIA 


t for ai pomponen A 

to your of Labour ‘and National 

(7786 
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SITUATIONS VACANT 
ANDLEY PAGE, Ltd., have vacancies for:— 


ERODYNAMICISTS of degree or with HLN.C. 
ota, 

or with 

pre- 


ably with aircraft experience. for 


Tic mlewood and 
Radiett offices. Consideration will be given 7 
with in structural or mechan! engin- 
eering O.N.C, or H.N.C. or Elect.) 
an 


sractage with previous expertence of full-scale layout 
tice. 


work or similar work 
ECHNICAL authors. preferably with experience in the 
preparation of maintenance ’ notes. 
technical specifications, etc. 


illustrators with previous experience 
Write, stating age, qualifications A 
detalles of experience, to: Staff Officer, Handley Page, Ltd. 
Cricklew vod, London, N.W.2 
ANDLEY PAGE. ‘Led., have vacancies for:— 


(a) JUNIOR assistants, male or female, for work in their 
Test House at Crickiewood, on material and process 


roi 
JUNIOR and senior assistants of H.N.C. or degree 
(b) standard work their Mec 
tural Test De Ca Radilett.—Write, stating age and full 
rticulars of qualifications and experience, to: Stafl 
Page, Ltd., Claremont Ra., London. 
j .AND AIRCRAFT. Ltd., Yeovil, Somerset. 
uire 
ENIOR and intermediate draughtsmen. 
'TRESSMEN. 
XPERIENCED spares compilers. 
Employment Exchange. 


(7780 
LECTRICIAN for aircraft and Link trainer mainten- 


Munk Airport, Wolverhampton. 
ENIOR st man required by Sou th Coast firm for 
of treat it interest. Excellent conditions. —A 


Arie DE HAVILLAND AIRCRAFT CO., Ltd., Airspeed 
Christchurch, Hampshire, have the following 


Senior design draughtamen required for cxpenting 
programme of new renee development work et 
ane military aircraft. turday or Sunday interviews 


SENIOR ov planning engineers, for machine shop, press and 
ttt 
to Ministry of Labour for 


required for aircraft structural 
Laboratories, Ltd., Redhill ‘Aero- 


and Fitters required immediately .— 
Starways Limited, Liverpool Airport, Live: 
A= FT or h uired, 
grades, for at Langley Offices. — A 

in first instance, stating age, experience and 


uired 
T's Chief Draughtsman, Alan Muntz and Co., Ltd., 
Aircraft Section), Heston Airport, Hounslow, Middle- 
with , experience in light 
an 


Salary. cording -Bryans Aeroquipment 
ite (7742 


Ltd, 
1d ‘tool draughtsmen 
, Luton Airport, Beds, 


at ted 
telephone, to the Senior Radio Engines. 
Ltd., Southend Airport, Essex. Roc! 
immediately, Dakota 
noe BAL PA. rates. — 
Pilot. Transport (Charter) (C.1.), Ltd., 


M. HOBSON, Ltd.. 

« require draughtsmen for design of test 
equipment in connection with 

accessories. — Avely through local Emplo; 


‘ANCASHIRE AI AIRCRAFT CORPORATION, Ltd., invite 
applications for rate-fixers at Bovingdon juire’s 


radio sections.—Apply Pe: 
ingdon Airport, Herts. 
ENIOR draughtsman required, S 


th 
aircraft mechanism. —. 
stating age salary expected, with details of experi- 
ence, to Box F.926, at 191, Gresham House, E.C.2. 

UNIOR draughtsmen required, 8.E. London area, with 
eupertence of design ane of aircraft 
instrument mechanism.—Applicants should write, stating 
ted, with details of experience, to 


lease forwi to 
ancashire Aircraft Corporation, Ltd., Bovt 
don A! port. Hertfordshire. 
T rlisle. pilot, IR. not required. 
Salary accords perience, plus 10/- per hour 
expenses plus co! Kiso “p" engineer 
D.a. plus bonus. Bungalow available.—Reply: Air 


Navigation. Ltd., Blackpoo: 

HT estimator required by Percival Aircraft. Ltd.. 
L . Beds, for work on fixed bo my and heli- 
copter at “Apply. details ualifica- 


fully experienced aircraft 
draughtamen.— Applications, 


struc’ 
writing, stating age, 
experience and 5 an 


requ 

Employment Exchange or Sc heduled Agency. (0810 
RMSTRONG SIDDELEY MOTORS have 4 few vacan- 
cies for senior and junior stressmen to do work on 


importance. There are also a few vacancies for senior 
junior arose for work on the instal of gas 
ee in aireraft.—Apply in some detail to Reference 


at Z 
with .X.0. in aero 
4 
| 
« | 
q | 
ey 
| 
| : 
2 
| | 
autre 
fully experienced.—Applica- 
tion A & Manager, Ministry of 
National Service Beds 
3 nn ICENSED rad gineer and radio mechanics at our : 
by letter or 
ion Traders, 
1 56491. [0860 
npton, 
a teat 
mnet 
L 
Gat strument 
ager, Bov 
(7825 
E. London 
Box F.927, at 191, Gresham House, £.C.2 (7804 
LAS ASHIRE AIRCRAFT CORPORATION, Ltd., require 
x : qualified pilots, navigators and radio officers for their 
| 
of La Service, Luton, Bed i 
LA " Ltd., have vacancies for 
aer e ' lishe National Certificate or 
| | | 
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FOLLAND AIRCRAFT LTD. 
HAMBLE, SOUTHAMPTON 
have vacancies for 
SENIOR and JUNIOR 
DRAUGHTSMEN, 
AERODYNAMICISTS 
and STRESSMEN 
for an important programme of aircraft 
work 
Good salaries and prospects 
to suitable applicants 


Write details of experience and salary 
required to: 


the Ministry of Labour where necessary. 


Dakota Spares 


STOCK 
Hydraulics Starters 
Landi Assemblies 
Auto-Filot Components 
Ailerons Rudders Elevators 


British and American instruments and 
Electrical Equipment 


All at competitive prices and fully released to A.R.B, 
requirements 


ENQUIRIES INVITED 


T. NEWTON 


TWICK AIRPORT, SURREY 
Horley 15/0 


JET ENGINE POWER 
CONTROLS ENGINEERS 


cations and salary required. must be t 
Employment Exchange or Scheduled 
Pr ERIENC ED drawing office checker required to check 


Write, stating age. experience and salary required, to 
Mr. R. J. Brown hteman, 


Che 
M. HOBSON, Lt4.. invite applic nations for positions in 
* the drawing office as follows. designers, detail and 
modification draughtsmen, checkers, seamen. The work 
ts concerned with interesti projects connected with fuel 
metering and hydraull< flying air- 
craft.—Hobdson Works, Fordhouses, Wolve: (0420 
AL, assistants required for devel of 
small mechanicalelectrical aircraft components. 

Higher National Certificate or equivalent essen 

to Chief Development Engineer, 
Wilkinesn ord Co., Lad., Poyle Mill Works. Col 


RAUGHTSMEN, detail and checker required 
for work on gas turbine fuel systems. Experience in 
—_ hydraulics an advantage, but not essen’ Good 
scheme Apply: Personnel Dept.. Joseph 

[3 . Lad., Lane. 


Turbine 


rmingham (775 
A® PORCE, maval. civil and helicopter 
under design and development at reival Aircraft, 
Led., Luton Airport, Beds. eee are invited f 
senior and junior draughtamen, stresemen for week on on 
this interesting programme. rite, giving details of ex- 
rience and salary required. to Manager. Ministry of 
bour and National Service, Luton, Beds. O66, 
1G and tool draughtsman (age 2-35) required by manu- 
factarers of automobile and aircraft accessories in 
South Midlands. Practical experience in toolroom and 
production shops and good technical qualifications essen- 
tial. Salary according to ability. Single accommodation 
available. State salary, age and full particulars.—Box 


HE GLOSTER AIRCRAFT CO. requires senior and 
intermediate stressmen to work on designs and pro- 
rest. Excellent prospects of 
vancement for sound and energetic men Ascieatines in 
writing, giving full particulars of technica! qualificat 
age, experience and salary required, must be made throu 
an Employment Exchange or ‘Be heduled Agency. (al 
ICENSED aircraft engineer holding A.C. for Dakota 
required immediately for six months’ detachment. 
oon. Excellent pay and allowances. Employment in 
: ng yt but not essential, 
though family may not accompany — Write. 
full details experience, to bilver Airwa: 
Great Cumberland Place 
ESIGN draughtsman required b Loe Lockheed 
Brake Co., Ltd., Leamington Spa. Should fully 
rienced in light mechanical engineering. Knowledge 
of hydraulics an advantage. Opportunity for early promo- 
ction leader grade on proof of ability. Single 
ac ilable.-Apply Employment 
for turbine laboratory 
B pres rement of gas flow and 
familiar with fo techniques. Success- 
ful candidate will operate plant and be Le pe for 
of inst. 


PERSONNEL MANAGER 
PMENT 


DOWTY 
ARLE COURT, CHELTENHAM 


in tabulated form, giving details of 
and joning age and 


salary expected. 


technical 
xperience and full particulars to Labour Manager, Ro: 

Royee, Lt4., Barnoldswick, Via Colne, Lance. — 
OLLS-ROYCE, Ltd. Division), ve 


work on the development of ial ton tools, for use 
manufacture of aero-engine components. Appii- 


required to Labour 
Lt4., Barnoldswick, Via Colne, Lancs. 
XPERIENCED stresamen required by Percival AgreredS, 
Ltd., Luton Airport, Beds, for responsible position 
stress ofhce. (or 


THE 


DE HAVILLAND 
ENGINE COMPANY LIMITED 
have vacancies in their 


DESIGN OFFICE at STAG LANE 
for 
SENIOR DESIGN 


DRAUGHTSMEN 
& CHECKERS 
for work on Gas Turbine 
development and other 
projects 
GOOD SALARIES & PROSPECTS 
for suitable applicants 


SUPERANNUATION SCHEME 


APPLY EMPLOYMENT EXCHANGE 


For further details write 


THE PERSONNEL OFFICER 


STAG LANE, EDGWARE 
MIDDLESEX 


SUDAN 
AIRWAYS 


VACANCIES exist in Sudan Airways for 
pilots based in Khartoum. The period of 
contract is for three years and subject to 
three months notice on either side after 
completing the first year of service. 


££1,700 
per annum rising 


SALARY 
££1,950 by increments. 


ALLOWANCES High cost-of-living 


ral years’ experience, ability to take charge of stress- 
ins of aircraft.—Applications, in writing, to 
rand National Service. 


Beds, viving of training. expertence. age and 
echanical ng back- 


CUT OUT 


AUNDRY CHARGES 
OSTLY RENEWALS 
OF INFECTION 


@L 
ec 
@R 


PAPER TOWELS 


Seaff cleanliness essential to 
every business or factory. For 
economy and hygiene insist on 
CRESCO TOWELS. 


Write CRESCO LIMITED 
Brougham Ad. Works, Worthing 


wi engineeri: 
ga. who will be Tequired to carry out work ino con nec- 
th thermo-dynamic problems for aircraft air condi- 
tioning and therma! de-icing systems.— Write, stating age 


CAL assistants, both junior and senior, required 
in mechanical for work of 


national importance 
Excelient prospects exist sections 
ng ith rig test of components, vibration 
static KE test and research in 


ood 
rience mechanica! design for test r: r aero- 
engine h: ic accessories. First-class wor condl- 
tions good salary.—Apply: Personne 
(Gas Shafer 
rmingham. 


and stressmen, also technical assistants with com- 
design and performance experience for work on both 
reciprocatt: and gas turbine aero engines.—Applica- 
tions should state full particulars of experience and 
The de Havilland Engine Go. Ltd. Stas 
ne Co.. 
Edgware, Middl Apply Empl 


Lucas 
Ha)! Green (7796 
ATE SCATIONS are invited from design draughtsmen 
dined 


Hh keyed to index. 
At present per 


LEAVE 80 days per annum in the U.K. 
with return air passage paid. 
PENSION The Airwork air crew pen- 
sion scheme is applicable. 

The above conditions apply to holders of 
on A.L.T.P. and R.T. licence but considera- 


Commercial Pilots’ Licence. 


should be 


AIRWORK LIMITED 
Siackbushe Airport, Camberiey, 
Surrey 


| 


} 
SITUATIONS VACANT 
PAGE (READING). Ltd.. The Aerodrome, 
Woodley, Reading. have vacancies in their 
i office for senior and intermediate draughtamen with air- z 
i craftexperience. The positions are progressive and offer ; 
excellent opportunities for the men. Please send 
full to the Personne! Officer 
AIRCRAFT Co., Ltd.. require senior and 
anior weight engineers. Interesting work on new pro ¥ 
jects. Permane ad s offered suitable applicants. 
| | 
{ 
| 
The Chief Designer 
/ Engagements will be arranged through 
| 
| | 
| 
| | 
| 
| 
| | 
4 
2 
| 
| 
| corge Godfrey and Partners, Ltd., Hampton 
Rd., Hanworth, Middlesex. 
are invited from senior and inter- 
} mediate design Graughtsmen. Experience of sero- 
{ — design desirable, but not easential. Also checkers. = 
H —Please write, state age and giving details of vi 
experience in chronological order to the Personnel Officer, = 
First-class sound ese x ploymnent change. i 
required. Ros Ltd. (Barnoldswick Division), have i 
} An moe the development immediate vacancies for jig and tool draughtsmen 
y and of aircraft jet engine accessories, for work on aero-engine components. Salary according 
} ya flow, acceleration and speed govern- to ability and experience. Applicants having a g0< : 
controls, burners and pumps. Exceptional 
Prospects of advancement, excellent environment 4 
} and conditions of employment. Pension Scheme. : 
Also required, two senior and several junior & 
draughtsmen, preferably with experience on light : 
hydraulic controls and fuel metering equipment. . 
write 
annum. 
to: Stal fice Hand Page a 
London NY 
: 
. Armstrong Siddeley Motors, Ltd entry (0962 
HANICAL engineer ng draughtaman required, pre 
H e ferat with experience of test rigs. for hydraulic : 
| 


SITUATIONS VACANT 
authors and tilustrators Peres. 
vai Airereft, Lad. 1! Airport of 
Mas. prowedare destrat writing 
age. one required Manager 
istry of Labour and National Service. Luton, Bote 


Biackburn (Damberton), Castie 
Du require fully 
ne craft drewing office 
of alroraft is 
duties are involved 
anteen factiities 
le operation Applications 
quailfications experience and 
ur 
RITION OVERSEAS AIRWAYS CORPORATION Invite 
applications for the position of engineert inetructor 
(electrical and inetruments) to be statio 
Bristol, The duties include instr tion 
instruments and pilota to pilots, fi 
engineering personne! ante must hav @ technical 
knowledge to 
sell-expreasion and for writing tral 


es in writing to Ch 
, Airways House, Great West Road, 


AEROSERVICES 


S.A.R.L. 
36, BOULEVARD HAUSSMANN, 
PARIS, » 


Tel: Provence 9078 Cables; Aeropaul, Paris 


OFFER 
ONE OR SEVERAL 
4-ENGINED 


LIBERATOR 
AIRCRAFT (LB.30) 


These aircraft are powered with the famous PRATT 
and WHITNEY [830 Series engines (the same as 
that installed in the DAKOTA) and fitted Curtiss or 
Hamilton propellers 


The aircraft are ready for immediate delivery 


Payment can be accepted in Sterling or most other 
transferable currency 


The aircraft can be inspected in Great Britain. 

Many spares and ge engines are availabie. 

The aircraft can supplied as military aircraft or 
im thee present airline state. 


AEROSERVICES 


(LONDON) LIMITED 
46, HERTFORD ST., PARK LANE, 
LONDON, 


Tel: GRO«enor 7378 Cables: Aeropaul, London. 


FLIGHT 


SITUATIONS VACANT 
GLOSTER AIRCRAFT Co uires 
of aerudynhamicists 

work, and (b) for Might test reduc 
for to their within the Aero- 
dynamic 
perience appl) 
sound mathematical ability will rec setve full consideratic 
Applications in writing, giving full part 
experience and mate through a5 
Employment Exchange uled Agency (0013 
T DHNICAL Ulustrators required for ex ding publ) 
cations to prepare expic and cut- 
sectional views of fuel-systerm components for gas tu: 
aero engines. Appi ants must have sound art school and 
technical expertence. possess ability to and 
in ustrate clearly the construction and operation of com- 
ponents from blueprints. —Wrt 
and salary required. 
uipment), Lid.. Shaftmoor Lane 


authors required for expanding 

riment to prepare descriptive, overhaul 
and servicing manuals on fuel components for gas turbine 
aero engines, Applicants must be of Higher National 
Certificate standard. with sound practical engineering 
and have the ability to write clearly concise 
terms rite Ke experience and salary uired, 
to Personnel” De Lucas (Gas Turbines ulp 
ment), Lid., Shaftmoor Lane, Hall Green, 


RITIBH EUROPEAN AIRWAYS have vacancies at 
Renfrew for planner/ratefixers. Applicants, prefer- 
abiy havi a5 years’ apprenticeship in engineer- 
ing, should have planning or Lg experience in 

manufacture or repair of aircraft, engin: componen’ 
ualifying periods, pension and sick 


an Airways. Airport for Glasgow. Renfrew. 

HNIC AL sales representatives. Two vacancies arise 
through expansion and promotion. by manufacturers 
of established products uw extensively in aircraft and 
commercia) (sheet metal) engineering industries. Appil- 
cants must possess sound aircr: andor commercial 
engineering background, both practical and academic, to 
enable him, after training, to sell to technicians and 
mers. Experience with light alloy an advantage 
education, personality and definite interest in selling 
career, with proved sales ability, are also essential qualt- 
ust reside near London. Existing 
Salary £550-8650 p.a. us 

commission. Present earnings from areas concerned 
each plus but « onsiderable 

possible and ex Car allowance or 
supplied. Pension “heme, relevant detal 

strictest confidence to Box 7 


SKILLED METAL WORKER 
EMPLOYMENT 
WITH PROGRESSIVE 
AUSTRALIAN FIRM 


Five years B.O.A.C. Flying Boats 
30 years total experience 
Development or pre production 
models 


BOX 6925 c/o Flight 


R.A.F. OFFICERS 
UNIFORMS 
NEW AND RECONDITIONED 


LARGE SELECTION vad STOCK 


FISHERS, 86/88 WELLINGTON ST., 
WOOLWICH, S.E.18 PHONE 1055 


ho! 
pow bility accommodation. — Appi. 
writing in Orst instance. giving full details of experience 
and career, erty Aero Club, Lud, Municipal 
Burnaston, near Derby. 
HE College of Aeronautics. English Electric Research 
Fellowship in Aeronautics. Applications are invited 
for a Research Fellowship which has recently in estab- 
lished at the College by the English Electric Co., Ltd. 
The Fellowship is intended to 
post-graduate research 
bitty and contro! of aircraft, and 
beginning on or about he tober ist. 
the Fellowship is £500. lications, giving fu 
lars of education and an ence and quot: 
referees, are ulred by ist, and 
addressed to: The strar College of Aeronau- 
tien. Cranfield, Bletchley, 


BOOKS, ETC. 
1, Jan. 3rd. 1909 to No. 587, 
~ Complete 5 in "17 and 5 in "18. 
Offers for or part.—J. C. Main 8t., "Bort 
arlington, Leix, Eire. 


Aero & Jig & Tool 
Draughtsmen 


in Great Demand 
MEN & YOUTHS: 


is an insatiable 


QUALIFY AT HOME—IN SPARE TIME 
Afver brief, intensely interesting study—under- 
taken at home in your spare time—YOU can 
secure an attractive and interesting post as 

ies ore 


also available in Electrical 
Plastics, etc., branches of Draughtsmanship. 


FREE GUIDE 


The Free Guide contains 132 pages of 

information of the greatest importance to 

those seeking su success compelling 
ualifications as A.M.1.Meché., 
F.R.Ae.S., A.M. 

Gan. 


8 
also R.A.F. “Entry (Maths., etc.) together 
with particulars of our 
Gurantee of 
SUCCESS—OR NO FEE 
Write now for your copy of this remarkable 
pubdlication. It may well prove to be the 
..turning point in your coreer. 


NATIONAL INSTITUTE OF 


(Dept. 427), 148-150, HOLBORN, E.C.1 
(South Africa Branch ee ?.0. Box 8417, 
urg 


AND 


w ‘anted for Cash 


STEEL BUILDINGS 


HANGARS 


Send details to 


UNDERWOOD CONSTRUCTION LTD. 


Argall Works, Argall Ave., Leyton, E.10. Tel: LEY 6968 


ILIFFE & SONS LTD., Dorset Ay gy 
‘At STRALIA AND NEW ZEALAND: Gordon & Gotch, Ltd. INDIA ‘A uu 
News Agency, Ltd; Wm. Dewsen & Sons (S.A) Ltd) UNITED STATES: The International 


Wheeler & 


London, S.E.1, by SUN PRINTERS LTD., London, and Watford, Herts. 
Co. CANADA: The Wm. Dawsoa Subscription Service, Ltd. ; Gordon 
News Co, Entere) as Second Class Matter at the New York, U.S.A., Post 


Py 
rovsires ty Derty have Club to 
5 commence duties end of March. Qualifications neces- 
sary: good instructional backgroand, full G.A.P.A.N, 
A Officer 
= Brentford 
per to & ~ 
a 
‘ 
| 
| 
There 
demand 
Tools, etc., Oraughts- 
men and Inspectors. 
Se acute is the present 
q shortage that employers 
engage those with no 
previous practical ex- 
perience who are able q 
to prepare neat and 
accurate drawings. 
ENGINEERING 
bil 
4 
y 
| 
| 
ROBINSON 4 CO., (GHLINGHAM) LTD., 
Printed in Great Britain = 
abroad fram the following 
3 APRICA: Centra’ 


a tight turn.... 


The skier’s ability to make a tight turn on 

a fast down hill run may mean 

the difference between a race won or lost, 

or even life and death. .. Tight 

turns at the high speeds required of modern 
aircraft, impose stresses upon them 

which can only be endured if the design and 
quality of their component parts 


is of the highest. The ultra light magnesium 


alloy components made by Essex Aero Ltd 


fully meet these requirements. 


magnesium alloy 


ultra light components 


ESSEX AERO LIMITED THE AIRPORT GRAVESEND KENT TELEPHONE GRAVESEND 4261 (6 LINES) 


14 MARCH 1952 FLIGHT 
3 
by 
i 
; 
2 


PRECISION FACTORS CONTRIBUTING TO , ENGINE EFFICIENCY 


Dynamic 


To minimise vibration and reduce bearing loads at the high 

speeds employed in turbine engines, it is not sufficient for 

rotating components to be simply in static balance, they must ako ay, 

be dynamically balanced. The operator in the illustration is setting up a “Sy, F 

Proteus compressor rotor on a “Gisholt” dynamic balancing machine. This machine 
rotates the component to be balanced, and measures 
the bearing reactions at each end of the rotor. Electronic equipment 
determines the magnitude and location of any out-of-balance forces, so 
that they may be eliminated, either by adding or removing metal at the 
appropriate positions. All the major rotating components of “Bristol” 
turbine engines are dynamically balanced before assembly into the 
engine. The machine illustrated is one of many similar balancing 


machines used in the “Bristol” workshops. 


| 

: 
Z 
Sleeve-valve and turbine engines for reliability jefonomy 
> 
9908 


